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Special Report on Lockheed’s basic study for the Air Force: 


What happens when you cut faster than 100,000 sfpm? 
see page 111 





Bore 23 holes on 1 machine 


a er ar et ee = 


Heald Mode/ O Bore-Matic 
solves multiple-hole Borizing problem 
with interchangeable Multi-Spindle Heads 


T Problem—to precision bore 23 holes, 
* ranging from .03605” to .3570” in diam- 
eter, in medium-hard aluminum gear-box 
plates, with a tolerance of .0005” on diameter 
and .0009” on centers—also to bore 12 


similar holes in a matching plate. 


The Solution—a Heald double-end Model 
O Bore-Matic equipped with two sets of inter- 
changeable Multi-Spindle boringheads. As 
shown in the drawings at the right, the 23- 
hole plate is precision Borized to the required 
tolerances in only three operations, using an 
indexing cross-slide and with all holes accu 
rately positioned by cross-slide index and 
spindle location. One set of Multi-Spindle 

heads is used for the 
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HEALD 


Chicago * Cleveland * Dayton * Detroit * Indianapolis * 


first two operations—then spindle plates are 
changed for the final operation. The second 
set of spindle plates also finishes all bores in 
the 12-hole plate in two operations. Average 
production is 10 parts per hour. 


Heald Multi-Spindle boringheads consist 
of interchangeable spindle plates, precision 
bored to mount the desired number of minia- 
ture Red-Head boringheads which are belt- 
driven from a single motor. This arrangement 
permits simultaneous Borizing of multiple 
holes with center distances as close as *4”. 
To save production time and cost on your 
multiple-hole borizing jobs, ask your Heald 
engineer for complete information on Model 


O Bore-Matics. 


It PAYS to come to Heald 


THE HEALD MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 
Worcester 6, Massachusetts 
Lansing * Milwaovkee * New York * Philadelphia * Syracuse 


CIRCLE 151 READER SERVICE CARD 


1. Bore two locating holes in 


single-end cycle using spin- 
die plate No. 1. 


- Bore 7 holes in doubie-end 


cycle using spindle plates 
No. 1 and 2 


. Replace spindie plates No 


1 and 2 with No. 3 and 4 
and bore 14 holes in dou- 
ble-end cycle. 


Arrows show direction of 
table travel for holes in- 
dicated 
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Artist's conception of a 
machine for ultra-high-speed 
machining based on a sketch 
released by the U S Air Force 
See page 111. 
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Significant current developments in 
tooling and production processes 


PaRICSCOES 


CUTTING 


Oxides on Interrupted Cuts 


High speeds, fine feeds, and oxide 
cutting inserts with more thickness 
than usual make interrupted cuts on 
CI chuck bodies at Skinner Chuck 
Co. Experimental machining so far 
has gone up to a maximum of 2000 
fpm, with feeds of 0.011 ipr on 6%- 
in.-dia turning and facing cuts on 
bodies with four jaw Ceroc 
oxides clamped with minimum over- 
hang on a cross-slide turret have 
worked particularly well on CI, not 
quite so well on steel bodies. In 
addition to shorter cycle time than 
carbides, the oxides produce much 
better finishes, and show extremely 
low heat damage, even without cut- 
ting fluid. 


slots. 


Coated Abrasives for Cutting 


Mild-steel burrs with cemented 
tungsten carbide grit bonded to the 
working surfaces seem to hold up 
better in service than HSS or solid 
carbide burrs. Applications are on 
cutting fiberglass plastic laminates, 
wood, aluminum, and magnesium, 
particularly where edges of parts 
are being finished. The tools are 
simple shapes, made on screw ma 
chines, then coated inexpensively. 
L R Oliver & Co makes the burrs 
with a technique evidently similar 
to that used by Skil Corp for metal 
disks and strip (used for hand files). 
The tools load up on the softer work 
materials, but they still work better, 
it is claimed, than tools previously 
available. 


FORMING 


Honeycomb Forming Snake 

A “near-perfect” filler snake for 
stretch forming and bending has 
been announced by Hexcel Products, 
Berkeley, Calif. It is “Hobe”, or un- 
expanded honeycomb made of 0.005- 
in.-thick aluminum foil bonded to- 


gether but not pulled to form the 
honeycomb openings between foil 
layers. Unlike segmented snake ele- 
ments, the unexpanded honeycomb 
is completely flexible, and will fol- 
low inside any contour formed in 
ductwork, tubing, and other en- 
closed shapes. 

The material can be machined to 
fit exactly the inside contours of the 
work, and because the material takes 
pressure on the ends of the foil lay- 
ers, it is long lasting—several hun- 
dred extrusions were formed with 
one snake at one large stretch-form- 
ing company. Another factor is low 
price—from 30 to 80¢/cu in. When 
one snake becomes battered down at 
one job, it can be machined down 
for a smaller part and continue per- 
formance. 


Why Not Cold Hubbing? 


This old process has been bypassed 
in recent years because it takes con- 
siderable judgment and experience 
—and often a lot of cut and try—to 
get it working right. But new equip- 
ment in the field makes it a less 
chancy operation, which takes full 
advantage of the relatively inexpen- 
sive method for producing die cavi- 
ties. Time requirements may be fair- 
ly high, but labor is low, and 
automatic equipment operates re- 
liably. For more details, including 
some case studies that show general 
operating principles, see p 102. 


INSPECTION 


High-Speed Camera 


A movie camera that can take 1,600,- 
000 pictures/sec, developed by Dr 
Albert T Ellis, of Cal-Tech and in 
production by Benson-Lehner Corp, 
Santa Monica, has enough speed to 
permit detailed observation of ex- 
plosive-forming operations, as well 
as ultrasonic flow patterns, fuel deto- 
nation, high-speed metal fatigue, and 
other high-speed events. 

At this high speed any motion of 


the film is impossible, so it is placed 
around a thin metal drum, with 
emulsion side faced toward the cen- 
ter, where a rotating mirror directs 
the light in sequence to all frames 
exposed. Mechanical shutters are 
also impossible, so a polarized liquid 
filter, operated by electrical pulse, 
is synchronized with mirror rotation. 

The camera was developed to show 
up gas bubbles in turbulent fluids— 
to research cavitation. However, 
there are many high-speed phenome- 
na that have not so far been explored 
completely, and which may now be 
examined. 


Ceramic Gages 


Aluminum oxide’s lightness, corro- 
sion resistance, and dimensional sta- 
bility are being investigated by sev- 
eral gage manufacturers. Tests by 
U S Bureau of Standards, covering 
a year so far, show better stability 
than many materials. Carborundum 
is making tests with Stupalox gages 
of large size where weight reduction 
has advantages. The material weighs 
only 4 gm/cc, a quarter as much as 
tungsten carbide and half as much 
as steel. 

Perspiration acids and dampness 
do not affect the material, so finger 
marks, pits, and corrosion are no 
problem. Gage blocks, instruments, 
and gage anvils have been made of 
Stupalox, which is non magnetic and 
will not pick up chips; hence scratch- 
ing and wear are minimized. 


Linear Measuring Machine 


Timken Roller Bearing Co is now 
using a linear measuring machine 
made by Webber Gage Co to replace 
a large inventory of fixed measuring 
guides. The guides were required in 
sets of six—a pair each for rough 
turning, rough grinding, and finish 
grinding—for checking bearings up 
to 7-ft diameters. 

Headstock of the Webber machine 
slides on guide rail, one side of 
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which has guide slots at 1-in. inter- 
vals for a distance of 84 in., the other 
side of which has a gage-block refer- 
ence bar for precise steps. Capacity 
of the unit is a 90-in. dimension. 

The headstock is moved to the 
proper “inch” slot, then a cam fol- 
lower slid into position. A jaw clamp 
is moved down and clamped against 
the correct gage block. The tailstock 
measures to 0.000,025 in. with a Leitz 
measuring microscope and_ glass 
scale. Built-in tolerance for the ma- 
chine is said to be 0.000,005 in./in., 
less a possible observational toler- 
ance of 0.000,002 in. Machine costs 
from $6000 to $8000, depending on 
features. Another company will use 
the machine to check accuracy of 
movement on machine-tool tables 
equipped with numerical program- 
control systems. 


HEAT TREATMENT 


Continuous Heat Treating 
As a result of switching over from 
batch to continuous heat treating 
of fasteners, the National Screw and 
Manufacturing Co, Cleveland, re- 
ports better atmosphere control, im- 
proved product quality, and reduc- 
tions in monitoring, operating and 
maintenance costs. The switchover 
involved the installation of two Sur- 
face Combustion controlled-atmos- 
phere furnaces capable of handling 
1500 lb of small parts per hour. 
Conveyors integrate hardening, 
quenching and tempering facilities. 
The furnaces can clean-harden or 
carburize, thus replacing many 
smaller units. Fasteners are fed onto 
a 3-ft-wide continuous metal link 
belt by vibratory feeders. After pass- 
ing through the furnace, parts drop 
into a quench tank, then are con- 
veyed to a cleaning station and, 
eventually, to tempering furnaces. 


Tool Steels 


The versatility of stee] depends upon 
the different properties which can 
be imparted by suitable alloys and 
by heat treatment. For a down-to- 
earth discussion of tool steel heat 
treatment see the three Reference 
Book Sheets beginning on page 129. 
Topics covered include preheating, 
austenitizing, quenching, and temper- 
ing. A chart points out what actu- 
ally happens during heat treating. 


WELDING 
New Ways to Beat Arc Blow 


Two new techniques have been de- 
veloped to deal with arc blow, the 
situation experienced in d-c welding 





THE OUTLOOK 


Metalworking production in February is running about 10% ahead 
of a year ago and currently is settng a new all-time record. Output 
has jumped 9% since November on the AM/MM Production Index, 


which stands at 188 (1947-1949 = 


higher. 


100). Operations may go even 





when the magnetic field at the weld 
zone deflects the welding arc from 
its desired target, causing excessive 
spatter and poor welds. 

Reporting on a research project 
sponsored by the Welding Research 
Council, Petro Shajenko of the De- 
troit Arsenal states that magnetic 
fields in the weld zone can be bal- 
anced by a d-c electromagnet (patent 
pending) which provides a control- 
lable magnetic-field strength of re- 
versible polarity. 

Another device reported by Sha- 
jenko attacks the problem of uneven 
consumption of welding rod under 
the influence of- arc blow. It’s a 
special welding gun (patent pend- 
ing) that rotates the rod during 
welding. The rotation promotes even 
consumption of the rod. 


ASSEMBLY 


Half-Circle Honeycomb 


Flat honeycomb panels are one thing; 
curved panels are another. Convair 
has announced what it believes to be 
the first 180°-curved panel all in one 


piece—instead of three 60°-bend 
panels spliced together. Key to this 
more complex fabrication is more 
accurate brazing technique. The 
panel is heated rapidly to a closely 
controlled temperature that prevents 
the brazing alloy from dripping and 
running out of position. It is heated 
in a non-enclosed unit that has low 
heat mass, which allows fast heat- 
ing and cooling. Braze alloy is taken 
to the required point over 1600 F, 
then cooled down immediately to 
prevent down-flow. The system has 
been three years in development. 
Test panel is stainless steel honey- 
comb, and is for B-59 nacelles. 


What; No Capscrews? 


There is no such thing, according to 
Russell, Burdsall & Ward. You can 
have capscrews if you insist, but they 
come out of the machine-screw bar- 
rel. According to the company’s 
own new standard list of termi- 
nology, which is aimed at simpler 
nomenclature for fasteners, a bolt 
is always accompanied by a nut. If 
you want in on the argument that’s 
bound to follow, see p 100. 
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MATERIAL HANDLING 
Closed-Loop Conveyor 


Lengthy in-line assembly of compo- 
nents, traditional in the aircraft in- 
dustry, has been eliminated in one 
area of the Rohr Aircraft Corp’s 
space-hungry plant in Chula Vista, 
Calif. The substitute: a closed-loop 
assembly line that turns out sub- 
assemblies for jet-engine pods in an 
area of about 2000 sq ft. 

The loop, roughly rectangular, con- 
sists of a roller conveyor that passes 
out of and back into a central stock 
crib on one side. On the other side 
and on two connecting cross tracks 
are work stations—wooden platforms 
mounted atop the conveyor track. 

Jobs are made up in the stock 
crib, where parts, tools, instruction 
sheets, and a sample of the com- 
pleted sub-assembly are placed in 
boxes that travel along the conveyor 
to the proper work station. With a 
completed part as a model, operators 
don’t need to consult drawings. 

Simple check-off jup sheets allow 
close station-by-station control of 
production. 


Loading Railcars 


A new railway-car loading system 
could cut handling charges and in- 
crease protection of the product you 
ship by rail. To secure cartons, 
drums, or parts in position, and to 
prepare them for unloading, only one 
man is needed. 

The system consists of a series of 
7, 8, 9, or more steel belts, running 
fore and aft and equally spaced, that 
are mounted parallel on the inside 
walls of the railcar. The belts have 
slotted grooves, 1 in. apart, into 
which spring-loaded end fittings of 
cross-members fit. 

Cross-members are extended across 
the width of the car and fitted into 
the steel-belt grooves to lock loads 
firmly in place. End fittings on cross- 
members latch automatically in the 
belt grooves when the cross-member 
is level; when it is lowered, they un- 
latch automatically. Opening the end 
fitting requires only slight pressure. 

The Sparton Corp (Detroit, Mich) 
developed the system. 
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Twinworm Gear 


A unique combination of two worm 
screws, developed by an Israeli en- 
gineer, provides efficient self-locking 
facilities. The phenomenon, which 
the inventor calls “deceleration lock- 
ing,” provides a fast-acting brake 
when power is shut off. Whereas most 
self-locking worm-gear systems sel- 
dom exceed 40% efficiency as 
“brakes,” the Twinworm design 
locks with over 90% efficiency. Some 
engineers are calling it the most rev- 
olutionary gear system in modern 
engineering history; other engineers 
consider it no more than an engi- 
neering trick. The inventor, B Pop- 
per, with the Scientific Dept of the 
Israeli Ministry of Defense in Tel 
Aviv, has used it in counters and 
computers with marked success. 

Design of the Twinworm drive is 
simple. Two threaded rods, or 
“worm” screws, are meshed. Each 
worm is wound in a different direc- 
tion and has a different pitch angle. 
When properly meshed, the work 
axles are skewed slightly, rather 
than parallel. By selecting specific, 
and different, pitch angles, the drive 
becomes self-locking or provides a 
combination of self-locking and de- 
celeration-locking, as desired when 
the input gear decelerates. Thus, 
when the power is shut off or 
an outside force is applied to the out- 
put gear in a direction which helps 
it, the entire transmission “locks up” 
and comes to an abrupt stop. 


Applications for Twinworm are 
numerous; can be divided into two 
categories: (1) Mechanisms requir- 
ing self-locking to prevent the load 
from affecting the system, and (2) 
Systems using deceleration-locking 
abilities to brake the mechanism to 
an abrupt stop if the input should 
decelerate. 


Copper-Clad Glass Laminate 


Research in the addition-compound 
polymer field has led to the discovery 
of certain resin systems which ad- 
here tocopper. These selected polym- 
erizable materials were applied to 
the manufacture of rolled copper- 
clad glass-reinforced laminates by 
The Chemistry and Abrasives Re- 
search Dept of The Cincinnati Mill- 
ing Machine Co. Resulting from 
the research is an economical 
printed-circuit base material said to 
offer an extended range of desirable 
electrical, thermal, and mechanical 
properties. 

At elevated temperatures, these 
compounds exhibit good retention of 
properties. For example, heat dis- 
tortion first occurs at about 450 F. 
Peel strength is 75% higher at 200 F 
than it is at room temperature. At 
270 F, the strength is only 30% below 
room temperature strength. The new 
copper-clad laminate can be exposed 
for 60 sec to a solder bath at 450 F, 
for 10 sec at 500 F, and for 3 to 5 sec 
at 600 F without blistering. After 
cooling to room temperature, meas- 
urements show over 90% of the 
initial peel strength is retained. 


MANUFACTURING CONTROL 
Spotlight on Hidden Wastes 


Employees in industry can’t do their 
best work because of hidden “road- 
blocks.” That’s the opinion of the 
Northrop Corp, which recently an- 
nounced results of a program de- 
signed to remove these roadblocks. 
Company reports productivity in- 
creases as high as 21%. 

Called PACE (Performance and 
Cost Evaluation), the program eval- 
uates groups of workers throughout 
an office or factory. Observers tour 
each work area several times a day, 
examine work groups, and assign 
ratings. Each group’s PACE rating 
is charted every week. When the rat- 
ing falls, the group’s supervisor notes 
which rating factors caused the drop, 
and investigates each problem is 
isolated and corrected. 

According to J Grant Macdonnell, 
Treasurer of Northrop’s Norair Div 
(Hawthorne, Calif), the program has 
shown that “we need to quit worry- 
ing so much whether personnel is 
spending too much time congregating 
at the water cooler and spend more 
time making certain supervisors 
don’t assign their personne] to auxil- 
iary functions that should be per- 
formed by other departments.” 

Through the program, the com- 
pany has been able to eliminate dual 
functions, indirect procedures, and 
distractions that hamper workers 
from doing their job efficiently. It 
formally recognizes that many long- 
established functions linger after 
their usefulness is ended. 
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CINCINNATI 28” VERTICAL HYDRO-TEL, milling a part for a steel plant blooming mill. Catalog M-1773-3. 


As far as the Hydro-Tel operator is concerned, weight of 


; the part being milled could be one pound or a thousand. 
-I] Because hydraulic power does practically all the work, even 
A ccurate M l [ l Ing of the siete parts add no oe to edad traverse of table 
and cross-slide. A light finger-touch is sufficient to rotate 
the handwheel controls. Power feeds are convenient and 
Lar 4 e H ea vy P ar t S easy to operate, too. A simple flick of a lever controls table 
feed and rapid traverse in both directions, and a second 
lever operates the cross-slide just as easily. Control levers 
i 5 fast can be operated simultaneously if desired, or hand feed of 
e ad SY one slide can be used in conjunction with power feed of the 
other to follow simple profiles. 
° Hydro-Tels’ flexibility and ease of operation make them a 
CON ven l ent natural choice for conventional operations on a wide range 
of parts. In addition to their basic use as dependable gen- 
eral-purpose milling machines, Hydro-Tels are well-known 
for their cost-saving versatility in automatic tracer con- 
trolled milling operations. Turn the page for more informa- 
ON A CINCINNATI HYDRO-TEL tion, or write today for catalogs. Milling Machine Division, 
The Cincinnati Milling Machine Co., Cincinnati 9, Ohio. 
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MILLING MACHINE 


CINNATI 


general-purpose milling 


- 


\ 


SEVERAL MILLING OPERATIONS are 
performed on these large cast 
iron parts for a milling machine, 
on a 28" Vertical Hydro-Tel. 





BUILDERS OF FINE MACHINE TOOLS: KNEE TYPE AND BED TYPE 
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HYDRO-TEL 
can do in your shop... 


: ; iain combination depth control 
automatic profile tracing automatic depth control tracing cal erotile tition 


PROFILE OF THE MASTER (at DIE FOR AUTOMOBILE ARM REST COMBINATION TRACING of a life- 
right) is accurately duplicated on is cut on a 30” Hydro-Tel (see size dress form mold on a 28” 
the workpiece —a punch which large illustration on left page). Hydro-Tel. This complex part is 
forms street light shields. completed in a single setup. 


For lower costs and greater productivity consider the versatile Hydro- 
Tels. Basically, these machines are flexible general-purpose millers, 
rigidly constructed and powered to take a healthy cut. Hydro-Tels handle 
a wide range of work with speed and accuracy. Operating and production 
features include hydraulic activation of all slides, with finger-tip touch 
manual servo controls; dial selection of infinitely variable, independent 
feed rates for table, cross-slide and vertical head (if desired); single lever 
directional controls for feed and rapid traverse of table and cross-slide; 
and dial selection of spindle speeds. All controls are within convenient 
reach from the operating position. 

Hydro-Tels are even more than efficient general-purpose milling ma- 
chines: when equipped with standard tracer units they meet the highest 
requirements of die sinking and production shops. Automatic depth con- 
trol tracing, 360° automatic profiling and various combinations of these 
two methods simplify accurate reproduction of the most complex shapes. 
And a wide array of multiple spindle heads are available to suit your 
machining operations and production schedules, 

CINCINNATI Hydro-Tel Milling Machines are making low-cost records 
in shops everywhere. Let our Field Engineers explain what they can do in 
your shop. Further information may be obtained by writing for Catalogs 
M-1773-3 and M-1923-2. 


MILLING MACHINES * DIE SINKING MACHINES * CUTTER AND TOOL GRINDERS + ELECTRICAL DISCHARGE MACHINES 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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~ AUTOMATIC 


This automotive pinion is fed automati- 
cally froma vibratory feeder down a chute 
to the magazine slide from which it is 
located and clamped on an expanding 
arbor. The pinion is cut, stripped from 
the arbor and ejected into the unloading 
chute. Total ahead time, one minute. 
Gear Data: 16 Teeth, 18 Pitch, 20° 
Pressure Angle, 18° 30’ Helix Angle, 
54” Face Width. 


THE 
PRECISION 
LINE 


CIRCLE 157 READER SERVICE CARD American Machinist/Metalworking Manufacturing + February 22, 1960 





WORK HANDLING 


Is A Natural Complement to 
the High Production Rates 
of the Fellows 4GS Gear Shaper 


Although designed for both manual and automatic loading, the 
4GS Fellows Gear Shaper makes best use of its high production rates 
when equipped with work handling devices. 


The physical construction of the machine is such that it may 
be easily adapted for use with magazines and chutes for automatic 
loading and unloading at substantial cost savings on continuous 


production runs. 


Ask your Fellows representative about the many advantages of 
automatic work handling with the 4GS Fellows Gear Shaper, or write 
direct to the Fellows Gear Shaper Company. 


This automotive stem pinion is handled 


These internal clutch parts are handled 
in the same manner as the 16-tooth ex- 
ternal pinion, except that the cutter- 
spindle is automatically stopped at the 
top of its stroke for clearance during the 
loading and unloading cycle. Cutting 
time is 114 minutes. Gear Data: 10 Teeth, 
12.4 Pitch (Stubbed), 30° Pressure 
Angle, Spur, 54” Face Width. 


This transmission cluster gear shaft is 
handled by two sets of air-operated 
“fingers” mounted on a turret. As the 
turret rotates, one set of fingers moves 
the finished piece to the unloading chute 
while the other set brings the new blank 
into position. Cutting time is 35 seconds. 
Gear Data: 10 Teeth, 12.4 Pitch 
(Stubbed), 30° Pressure Angle, External 
Spur, 54” Face Width. 


in the same manner as the cluster gear. 
In both cases, safety devices prevent the 
machine from starting unless the blanks 
are in the correct cutting position. Load- 
ing and unloading chutes may be hand 
or conveyor fed. Cutting time is 24 
minutes. Gear Data: 17 Teeth, 10 Pitch, 
19° 30’ Pressure Angle, 32° 51’ Helix 
Angle, 54” Face Width. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U. S. A. 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manehester Ave., Los Angeles 45 


Gear Production Equipment 
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Only Landis cuts, rolls, taps, 
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grinds threads & 


Cutting threads on double-end studs 
at Kilbourn Engineering Co., Mil- 
waukee, Wisconsin 
Rolling threads on jet engine 
mountings at Liston Grinding Co., 
Tonawanda, N. Y. 


Tapping threads in cylinder retainer 
caps at Cleveland Hydraulic Co., 
Bedford Heights, Ohio 


Grinding threads on worms at 
Bendix-Westinghouse, Elyria, Ohio 


LanDIS Machine COMPANY vavucssoxo | vennsvivanss 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 
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Landis Precision Universals save time 
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Infeed grinding a workpiece held in a chuck 
on a Landis 10” x 20” Universal. Left: Internal 
grinding on this same size Universal. 


Exclusive Landis features such as eye- 


level wheel feed, simplified operating 
controls, variable voltage headstock 
and spring loaded swivel save set-up 
time to give you more grinding time. 











on all these grinding jobs 





Grinding operations that can be done on Landis Universals 


0. D. Center Grinding 


O. D. and |. D. Chucking 


. ‘ - 
i at “ac =. {= > - 
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with extra equipment 


You can select a Landis of the proper size and power for your plant from the world’s 
largest line of Universal Grinders. 


Specifications 

of Landis Hydraulic Universal Grinders 

lengths | wheel drive 
swing and type between centers | motor—HP 


10” Type H 20”-24” os ° 
eo = precision grinders 


12” Type CH 36”-48” 
14”-18” Type CH 36”-48"-72” LANDIS TOOL COMPANY 
30”-36"-48" Type CHW| 48”-72"-96” WAYNESBORO, PENNSYLVANIA 





WARNER & 
SPINDLE . 


...enables profitable small-lot production of even 
Welt] mei slolt metolisl >) (-> @olale Me ola-tottielabte(-luilolalellale Mm olols 
jobs on a fast, automatic basis 





ow, the shop-proven, cost-cutting features which 

have made Warner & Swasey Automatic Chuckers 
so outstanding in their field are available in a new Single 
Spindle Bar Automatic. Most important among the 
profit-producing features of this new Warner & Swasey 
2 AB are: 
@ FASTER SETUPS —With no cams to change, time- 
consuming set-up procedures, usually encountered with 
automatic bar machines, are eliminated. Even your 
smallest lot bar jobs can now be produced economically 
on an automatic basis. 
@ GREATER ACCURACY —Only two wide—and widely- 
spaced — bearing surfaces support the turret. Thus, 
cumulative tolerance problems in conventional “multi- 
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ple bearing” turret location designs are eliminated. 
@ EASIER TOOLING FOR COMPLEX WORK 
Flexibility and accessibility of the 2 AB’s cross slides 
and pentagon turret enable the use of a wide variety 
of machining methods. One operation usually handles 
even the most complex workpieces. 

@ POWER FOR TOMORROW'S JOBS-—TODAY 
The 2AB’s 25 horsepower, reversible motor more than 
meets today’s rugged metal removing requirements and, 
coupled with a wide range of spindle speeds, permits 
the efficient application of the latest cutting tool materials. 


@ “FREE” CUT-OFF TIME—An independently-operated 
cut-off slide allows full utilization of both front and 
rear cross slides. The cut-off cycle may be started during 


February 22, 1960 








| SWASEY 2AB SINGLE 
|. AUTOMATIC BAR MACHINE 
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Sets up fast... 
like a turret lathe 





any one of the pentagon turret stations. Thus, cutoff 


can be progressing during subsequent machining pro- 
WARNER 


viding a cut-off cycle which is virtually “free”. % 
@ AUTOMATIC RESTOCKING INDICATOR —-This SWASEY 


ingenious device in the hydraulic bar feed mechanism 
automatically stops the 2 AB and lights an indicator 
light on the operator’s control panel before the bar PRE 
being machined runs out— prevents tool damage from MA 
improperly-gripped stock. the 


Why not call your nearest Warner & Swasey Field Rep- 
resentative and get the complete story on the new 2 AB. NO MATTER WHICH WAY YOU TURN 
It can help increase both production and overall profits 
—so important im today’s highly competitive picture. -»» WARNER & SWASEY CUTS COSTS 






Cleveldnud 
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MISSILE MANUFACTURER 

63% savings in time 
2 eee Sa 

SPECIAL EQUIPH 
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MACHINING SUBCONTRACTOR 


«€ 
AIRCRAFT SUBCONTRACTOR 


Helps make deliveries and money.. 
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NOTED BOAT BUILDER 
$2000 annual saving 
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NY 
ELECTRONICS MANUFACTURER yy 
Production increased 200% 
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Shown is 90° COPYMATIC Lathe with 4-W ay Power Rapid Traverse, aye 
(optional extra). 45° COPYMATIC and Powershift Preselector 


headstock also available, 





ow TO 
JUSTIFY 

YOUR LATHE 
REPLACEMENT 


LOOK AT 
LODGE & SHIPLEY 
FIRST! 


More production at lower 

cost is the answer to con- 

stant upward pressure on 

prices. Savings proved in 

Lodge & Shipley case his- 

tories* show the wisdom of 

investigating and buying a Lodge & Shipley 
POWERTURN Lathe as a profitable replacement. 


Production requirements change. The lathe purchased 
just a short time ago may not be adequate . . . judged 
by today’s production, accuracy and economic stand- 
ards. Details in Sweet's Machine Tool File; contact local 
representative through Yellow Pages or write direct 
for case histories and Bulletin No. L-103: 


The Lodge & Shipley Co., 3056 Colerain Avenue, 
Cincinnati 25, Ohio. 


*Names and details on request. 


lodge & Shipley 
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Interchangeable work carriers add profitable 


versatility to Gardner Disc Grinder 


..-rotary work carriers handle wide variety of parts 
in grinding two parallel surfaces in one operation . 


Sewn 
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Gardner 2H30 precision double spindle grinder 
. with rotary work carrier 


Interchangeable rotary work carriers can be adapted 
for workpieces of many shapes. : 


Stock removal:*) . <i; vine ek 008” to. .010" 
Flatness:... - 


Typical parts: . .. . .washers, rings, bearing rollers, @ 
bearing races, gears; metal, ceramic, plastic, etc. 
Production:............600 to Z100 parts per hour : j 





combine your grinds in 
NORTON machines...like these 


Grinding three stem pinion diameters on a Norton Type CTU 
Cylindrical Grinder. This multiwhee! setup grinds three diameters in 
a single plunge cut, eliminating the need for separate operations, 
Norton automatic truing substantially increases the efficiency of 
multiwheel grinding. 


Grinding a steering knuckle on a Norton Type CV-4 Angular 
Wheelslide Grinder with a dual wheel setup. Norton machines of 
this type offer unlimited opportunities to save time and effort when 
grinding several diameters, adjacent radii, and shoulders. 


NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + Electre-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives * Sharpening Stones + Pressure-Sensitive Tapes 
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like these... 
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Grinding multiple diameters on a crankshaft, this Norton 
Type CM-1 Multiwheel Grinder finishes the job in about the same 
time it would take a conventional machine to grind just one of these 
diameters. The massive wheel spindle holds a number of 36” 
wheels, properly spaced, within a wide span of 30”. 


| Saath) 











If you’re producing multi-diameter parts by grinding one 
O.D. at a time, here’s a fact worth all the consideration you can 
give it: 

A single Norton Cylindrical Grinder will grind several sur- 
faces at the same time — replacing two or more ordinary single- 
wheel machines and saving you considerably on purchase costs, 
operating costs and floor space. 

On Norton center-type cylindrical grinders with straight or 
angular wheelheads, single or multiple wheels can be used to 
grind several surfaces simultaneously — including tapers, 
shoulders and plain or contoured diameters. Where wider wheel 
spacing is required, the heavy duty Type CM-1 Multiwheel 
Grinder can be used to good aiivantage for high speed, high 
production O.D. grinding. 

Among the many time-and-modney-saving features engineered 
by Norton for these machines, push-button actuated automatic 
wheel truing is one of the most otitstanding advancements. This 
device provides close, uniform ¢ontrol of the amount of wheel 
face removed by the truing diamond, and trues the wheel or 
wheels either straight or formed, with speed and precision. 

Get further facts on how Norton cylindrical grinders are 
bringing new efficiency and economy to O.D. grinding through- 
out industry. Your Norton Mah, a trained grinding engineer, 
will be glad to show how these multi-grind, multi-wheel ma- 
chines can benefit your own pfoduction. NoRTON COMPANY, 
Machine Division, Worcester 6, Mass. 

District Offices: Worcester, Hartford, Cleveland, Chicago, 
Detroit. In Canada: J. H. Ryder Machinery Co., Ltd., 
Toronto 5. 


MACHINE TOOLS 


75 years of ... Making better products 
«.. to make your products better 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines + Gear Induction Hardeners 
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a GRAY 


‘Gray unit head planer type millers dominate the field of heavy 


duty milling. This 96° x 96° x 26 monster can simultaneously 
deliver over seventy-five horsepower to each of its four cutters. A 
total of over 300 horsepower cuts a big job down to size in a hurry. 
A simple ever present pendant control encourages maximum 
efficiency right up to the closing bell. No longer is the operator a 
workman--he’s a pilot. 
All this, plus mirror smooth surfaces milled to precise toler- 


ances, maintain the Gray reputation for top quality the world over. 


The G. A. GRAY Co., Cincinnati, Ohio 


® 








NATIONAL ACM@’S “ZONE OF RESPONSIBILITY" 
INCLUDES ALL PHASES OF COST REDUCTION 
Check YOURS ... Then Check National Acme 


Direct Costs: these include direct dollar 
savings os realized by the McCulloch 
Corporation... an “every day” job for 
Acme-Gridleys. 

indirect Coste: effecting important sav- 
ings in maintenance, downtime, scrap 
reduction, tool costs, etc. 

Product Redesign: teaming with your 
design group to take full advantage of 
Acme-Gridleys’ cost reducing capabilities. 
Direct Material Costs: our engineers 


provide important savings in this crea by 
constantly matching machines and tools 
to modern metallurgical problems. 


Make-or-Buy Reviews: in mony cases 
our Contract Division con assume your 
production headaches and relieve you of 
i diate capital investment. 

Spot Modernization: pioneering in 
modern tooling methods, and the flexibility 
of Acme-Gridleys can provide many “one 
the-spot” savings. 





McCULLOCH CORPORATION 
LOGS 66%, COST REDUCTION 


»..with Acme-Gridleys 
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Pioneer in 
Circumferential 
Automation 


10 Operations 


in 5 Seconds 


Reduced cost-per-piece of tilt-lock knobs was but one 
of the enviable savings made possible for the Marine 
Products Division of the McCulloch Corporation by 
an Acme-Gridley RA-6 Spindle Automatic. In addi- 
tion, McCulloch boosted output 200%, practically 
eliminated scrap losses, and greatly improved finish 
and final appearance of this small but critical part. 

Previous production methods required one primary 
and two secondary operations. Now, complete ma- 
chining—including deburring, is done in one automatic 
operation on the Acme-Gridley. 

Dramatic savings in the production of parts like 
this make Acme-Gridleys a vital, cost-saving cog in 
McCulloch’s highly efficient production set-up. Evi- 
dence of this leading manufacturer’s high regard for 
Acme-Gridley efficiency is the fact that 14 different 
parts for their popular 60HP “Flying Scott” are 
produced on the rugged, versatile RA-6 Automatic. 

It will pay you to thoroughly study the savings 
possible with Acme-Gridleys. Call, write or wire for 
complete details on industry’s most modern approach 
to tangible cost reduction. 


The Nationa! 


Acme Company 
E i3ist Street 
Cleveland 8, Ohio 


Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich, 





All industry is talking about the new Van Norman 


e 


Headstock Speed Changes— 
V-belt drive to jack shaft pro- 
vides four work speeds from 
153 to 940 RPM through four- 
step pulleys. Opening guard 
releases belt tension, makes 
work head speed changes easy. 


aatett 3° 


Conveniently Grouped Table 
Traverse Controls—Controls 
at left include table traverse 
selector, handwheel, table 
start-stop lever, one shot lubri- 
cation lever—all easily reached 
by operator. Start-stop lever 
disengages hand-wheel when 
power travel is used. 


"38868385 


"do ea aid ad 


K&K CUTS SMALL PART GRINDING TIME 50% 


--»- MAINTAINS .0OO3 TOLERANCE 


K&K Grinding Company cut small part production 
time in half when they switched to VN 418 Cylindrical 
Grinders. Specifically designed for fast precision traverse 
or plunge grinding of small parts, this VN machine 
gives repetitive accuracy and finish to small parts 
requiring a tolerance of .0003 or less. And it’s easily 
changed over from one job to another. 
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4 Headstock Speed Changes—The VN 418 features V-belt 
drive to jack shaft, providing four work speeds from 
153 to 940 RPM through four-step pulleys. Opening 
guard releases belt tension . . . makes work head speed 
changes easy. 

Conveniently Grouped Table Traverse Controis—All con- 
trols . . . table traverse selector, handwheel, table start- 


VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 
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VN 418 Cylindrical Grinder doubles grinding 
output of plug gages and small instrument 
shafts...easily changed over from one job to 
another... assures repetitive accuracy and finish. 


stop lever, one-shot lubrication lever . . . are easily 
reached by the operator. Start-stop lever disengages 
hand-wheel when power travel is used. 

Get Detailed Information—Your local VN Franchised 
Distributor is ready to show you how the VN 418 
Cylindrical Grinder can cut your production time .. . 
and costs. Call him today. 


MACHINE COMPANY 


A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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And here is a typical 
Van Norman 
centerless grinder 


CUSTOMER’S PROBLEM: 
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A prominent electric motor manufacturer had 
the problem of reducing the cost of grinding 
the rotor shaft used in their small motors. 
They were grinding the shaft in (2) opera- 
tions because they were unable to hold re- 
quired tolerances when attempting to grind 
in one operation. Automatic loading and un- 
loading was to be considered. 


VAN NORMAN SOLUTION: 


A VN DIVERSIMATIC with Automatic 
Loading and Unloading Device—Due to the 
built-in accuracy of a Van Norman Diversi- 
matic the machine was arranged to grind the 
entire length of the rotor shaft in (1) opera- 
tion with the machine equipped for automatic 
loading and unloading mechanism. The pre- 
liminary estimate was: the machine would 
grind 600 pieces per hour at 100% efficiency. 
Formerly, the top performance on this job 
had been 300 pieces per hour. A loading fix- 
ture capable of holding approximately 300 
shafts in a magazine was designed. This was 
so arranged that it would load one piece at a 
time between the wheels, grind and eject to the 
back of the machine at the guaranteed rate. 


THE RESULT: 


The machine produced as designed. Holding 
all tolerances and although customer would 
accept .0003 runout when part was rotated 
on journals, Van Norman ground in produc- 
tion parts with run-out not exceeding .00015. 
Van Norman built-in rigidity paid off again. 
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H. C. DAUM 
Manager, Machining Process Department 
Manufacturing Engineering Office, Ford Motor Company 


Chairman 


It has been our privilege to cooperate closely 
with the members of the Special Machine 
Tool Standards Committee, their staffs and 
other users. 

Basic standardization is opening new 
fields for expanded use of multiple operation 
machine tools in the metalworking industry. 

All of our proposals are now based on 


BUHR MACHINE TOOL COMPANY ~°- 


American Machinist/Metalworking Manufacturing 
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J. Q. HOLMES 
Director, Production Engineering Section 
General Motors Corporation 


the new standards. Our first large SMTS 
machine is under construction. Others are 
in the design stage. 

To the Special Machine Tool Standards 
Committee which conceived the ideas and 
labored so long and so well for the estab- 
lishment of these standards, Buhr says, 
“Congratulations on a job well done.” 


ANN ARBOR, 





MICHIGAN 
February 22, 1960 


K. C. BUTTERFIELD : R. L. WITSCHE 


Staff Master Mechanic, Chrysler Corporation : General Supervisor, Mechanical Engineering Research 
: International Harvester Company 


TO THE SPECIAL MACHINE TOOL STANDARDS COMMITTEE 


on initiating and coordinating the move toward standardization of basic “building blocks” for special machine tools 
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The Complete P&W Jig Borer line... 
includes the right machine for every requirement. 
Machines using the End Measure System in- 
clude: the No. 114B with 12” x 24” table, the No. 
2A with 22” x 44” table, and the No. 3B with 24” 
x 54” table. Electrolimit Jig Borers, ultimate in 
precision plus productivity, include: the No. 1E 
with 12” x 24” and 12” x 42” tables, the No. 2E 
with 22” x 44” table, the No. 3E with 28” x 56” 
table, and the No. 4E with 36” x 72” table. 
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ASSURED 


When“... ANYTHING LESS THAN THE BEST IS 
JUST NOT GOOD ENOUGH!” 


Pratt & Whitney Jig Borers 


Producing ultra-precision tools, dies, and experi- 
mental or prototype parts for the leading automo- 
tive and aircraft companies, Schwartz Boring Com- 
pany, Incorporated, of Detroit, Michigan, has built 
its reputation on accuracy. A company spokesman 
states, “Accuracy and precision have made us, and 
anything less than the best in equipment to give us 
that accuracy is just not good —, As a result, 
Schwartz standardized on Pratt & Whitney Ji 

Borers several years ago and now owns 17 End 
Measure and Electrolimit machines. While Schwartz 
believes that one competitive machine has an initial 
accuracy comparable to that of the P&W Jig Borer, 
they state that the P&W machines maintain this 


The Exclusive P&W ELECTROLIMIT Measuring System .. . 
is fast and easy to use and provides settings accurate to 
.0001”! As shown in the diagram, basic 1” spacings are ob- 
tained from the master bar using an electromagnetic 

Since there is no physical contact with the master bar, there 


high initial accuracy almost indefinitely and have a 
superior measuring system. Faster and easier to 
operate, they keep costs to a minimum. As Schwartz 
puts it, “We get more precision for the dollar!” 


If dependable high accuracy is important in your 
operations, you — like the Schwartz Boring Com- 
pany — will find that a Pratt & Whitney Jig Borer 
is your first choice for precision plus productivity. 
Both End Measure and Electrolimit types are pro- 
duced in complete lines for every work size. For com- 
plete information, call the P P&W Branch in your 
area — or write direct, outlining your requirements. 


PRATT & WHITNEY COMPANY, INC., 
11 Charter Oak Boulevard, West Hartford, Connecticut. 














is no wear and the initial .0001” aeuaracy is maintained in- 
definitely! Fractional- inch settingSare provided by a high- 
precision micrometer. Two completely independent measur- 
ing units control. longitudinal and transverse settings. Con- 
trol for both are located for maximum operator convenience. 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY ® 
MACHINE TOOLS - GAGES + CUTTING TOOLS 
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Numerical Control 
in three directions 


DEPTH CONTROL developed by Fosdick, adds the ulti- 
mate third dimension to precision boring. Use random length 
tools for boring to depth under complete numerical control. 
Combine rapid depth control with horizontal positioning, 
preselected spindle speeds and feeds, coolant on-off, tool 
selection, even automatic tool changing, all by Fosmatic 
Numerical Control. 


Tape or dial any depth. Absolutely no stops to preset. 


Fosmatic Numerical Control easily fits into a cabinet small 
as your home refrigerator. The Fosdick system is electro- 
mechanical. Its electrical components are simple, easily 
maintained. 

Always, with or without numerical control, you depend on 
a Fosmatic for precision within 0.0001”. 

Keep precision machining control in the front office. Relieve 
the operator of his “fear of error.” Investigate—and invest— 
in lower costs with Fosmatic precision, now. Write for 


Catalog PB-A. 


BORING == 
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a RE: 


Courtesy Combustion Engineering, Inc, 


Combustion Engineering uses Gilberts 
for precision boring on atomic reactors 


It takes an unusual boring mill (specifically, a Cincin- 
nati Gilbert) to meet the specifications on this job: 

(a) diameters within .001”, 

(b) parallelism of center iine of holes to center 
line of plate within .0001” per inch, 

(c) parallelism of flat surfaces within .010”, 

(d) 32 R.M.S. surface finishes. 

These are some of the machining requirements on 
this part for a fast breeder reactor built in the Chatta- 
nooga plant of Combustion Engineering, Inc., pioneer 
manufacturer in the nuclear field. They are typical of 


those why SUL BE RG ty Chet again 
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the quality of work assigned to this Cincinnati Gilbert 


table type horizontal boring mill. Automatic position- 
ing makes work-handling fast and precise. 

A number of other Gilbert boring mills are produc- 
ing similar close-tolerance work for Combustion 
Engineering—proof that “those who buy Gilbert buy 
Gilbert again.” 

New Bulletin 1157 will show you why Gilbert bor- 
ing mills do so many things so well. 

The Cincinnati Gilbert Machine Tool Co., 3340 
Beekman Street, Cincinnati 23, Ohio. 
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EXCLUSIVE ‘‘WAVY-TEETH’’ 
make roughing and smoothing a 


SMOOTHER FINISHES COME FASTER when Heller NUCUT 


Files sink their double-acting, non-tracking teeth 
into the work. While coarse teeth are chewing off 

. metal with less pressure and fewer strokes, fine 
teeth add the finishing touches. Wavy grooves 
formed by irregular tooth size and spacing break up 


chips, minimize loading, reduce chatter. Fewer files 


are used. Files last longer. Filing time and costs are 
: | | [ [| lower than ever before. 
SEEING IS BELIEVING! Test Heller NUCUT Files with 
rh: AT) “Wavy-Teeth” against any other brand. You'll find, 
ra 2) : GMD): , size for size and cut for cut, no other file cuts so fast 
(QML VL x WY, IZ Bl and lasts so long as a Heller. Your nearby Heller 
Distributor stocks Heller Files in every type, shape, 


size and cut you'll ever need for faster better filing 
at lowest cost. 


America’s Oldest File Manufacturer 
NEWCOMERSTOWN, OHIO 
Subsidiary of Simonds Saw and Stee! Co. 


Branch Offices and Warehouses: Newark, N. J. @ Detroit @ Chicago @ Shreveport @ Los Angeles @ Portland, Oregor 
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4 built-in qualities 
make G-E Man-Made 
industrial diamonds 
better for you! 





Here’s what they are... 


Here’s what they offer - 
improved grinding 


34 
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General Electric Man-Made industrial 

diamonds are of uniform shape and 

structure within a given size range. 
This uniformity, assured by controlled 
manufacturing processes, results in per- 
formance which is consistently superior 
to that of nature’s diamonds. 


G-E Man-Made diamonds are irreg- 

ular blocky crystals with rough 

surfaces—providing extra support in 
the bond. Unlike smooth-surfaced natural 
diamonds, they stay in the bond, doing 
their cutting job, providing longer wheel 
life, reducing costs. ne 


The proof is in your plant! 


A typical comparison between General Elec- 
tric Man-Made industrial diamonds and 
natural diamonds proves G-E’s superiority 
in the plant. A carbide manufacturer, in 
cylindrical grinding, used 16” x 2” x 12” 
straight wheels, vitrified bond, 120 grit, 100 
concentration — wet grinding. G-E Man- 
Made diamond wheel removed 1510 cubic 
inches of carbide; the natural diamond wheel 


removed only 928 cubic inches — a superiority 
of 63% Man-Made over natural! 

Your grinding wheel supplier can give you 
complete information. To get these 4 built-in 
qualities, specify General Electric Man-Made 
diamonds (Type RVG) for all resinoid and 
vitrified grinding wheels. Metallurgical Prod- 
ucts Department of General Electric Com- 
pany, 11149 E. 8 Mile Ave., Detroit 32, Mich. 
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. fin greatly 
wheel performance 


General Electric industrial diamonds General Electric Man-Made indus- 

are more friable than natural dia- trial diamonds are of controlled, 

monds. This means you get sharp uniformly high quality. Wheels con- 
new cutting surfaces throughout the grind- taining G-E Man-Made diamonds are 
ing process. And G-E has optimized the available in abundant supply, and rapid 
friability of its RVG diamonds to cover deliveries are assured. Your grinding 
wider applications, heavy downfeeds. wheel supplier is the man to see. 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL ELECTRIC 


CARBOLOY® CEMENTED CARBIDES «© MAN-MADE DIAMONDS ¢ MAGNETIC MATERIALS 
THERMISTORS © THYRITE® © VACUUM-MELTED ALLOYS 


American Machinist/Metalworking Manufacturing * February 22, 1960 CIRCLE 184 READER SERVICE CARD 35 





RAM IX COMPRESSOR BODY 


IS VITAL PART IN GENERAL ELECTRIC 
AIR CONDITIONER ... this GRAMIX part is a 


new concept in powder metallurgy techniques .. . engineered to meet 
requirements of GENERAL ELECTRIC’s new compressor design 


This large, complex shaped compressor body which 
is employed in air conditioners manufactured by 
General Electric is an outstanding example of a 
GRAMIX part engineered and produced to 
exacting specifications. As in all GRAMIX 

products of powder metallurgy, the alloy 

was created to meet exacting physical 

properties required in this particular 

application. Correct briquetting, 

controlled sintering procedures, 

precise finishing operations and 

rigid quality control throughout 

the manufacturing process assures 

General Electric uniform, depend- 

able GRAMIX parts. The produc- 

tion of this body as a product of powder metallurgy 
has also enabled General Electric to effect important 
design changes in their air conditioning units. 


This part is shown full size. Actual weight: 2% Ibs. 


LO: 


(aiweta) 


Write today for these helpful engineering manuals. Engineering Bulletin No. 18 covers 
design and metallurgical requirements and alley selection of GRAMIX bearings. 
No. 19 contains facts about GRAMIX Machine Parts and No. 21 contains general 
information on GRAMIX products from Powder Metallurgy. Get your copies now. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW 16, MICHIGAN 


GRAPHITAR® carpon-crarnite © GRAMIX® powner meTaLiurcy © MEXICAN® crapnite prooucts © USG® srusnes 
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: Instrument 


REED : ; Angular +: 
: : Contact Bearing : : 
Bearing o 3 


Spherical Roller 


Spherical 
Roller Bearing 


S0SF makes so many standard sizes, there’s 
practically no such thing as a “special size” 
of bearing. They range from tiny instrument 
bearings right up to four-row tapered roller 
bearings—and account for almost every pos- 
sible bore size in-between. 

Take 8's standard cylindrical roller 
bearing, for example. It’s promptly available 
in 154 sizes of single- and double-row types 


hrust Bearing 


Tape 
Roller Bearing 


Single Row 
Deep Groove 
Ball Bearing 


—for shaft diameters ranging from 1” to 9.5”. 
Every size, in both types, offers high radial 
capacity in relation to its size and operates at 
highest speeds because of its very low friction. 

So, before you specify a “special size” bear- 
ing, call the nearest S&S sales office first. 
The odds are better than 1,000 to 1 that 
there’s already a standard 0S bearing of 
exactly the size you need. 


very TYPE -EvERY USE 


SEP INDUSTRIES INC PHILADELPHIA SB. PA . 


Spherical, Cylindrical, Ball,"Wygen Tapered and REED Mimaiure Bearings 
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What's a “special size” in production bearings? 
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to help you into tape 


from the people who developed 
the first commercially available 
tape-controlled machine tool 


While there is a profitable place for numerical con- 
trol in nearly every plant, the final decision to go 
into tape depends upon a number of economic and 
manufacturing considerations. You can come with 
confidence to Giddings & Lewis to discuss these con- 
siderations. 

Giddings & Lewis pioneered tape-controlled 
machine tools . . . has produced more major machines 
with numerical control than any other builder . . . has 
developed its own control systems .. . uses tape- 
controlled machines extensively in its own shops. . . 
and has established a numerical control research, 
development, testing, and programming center unique 
in the industry. 


Giddings & Lewis machine tools are available with 
G&L Numeripath* magnetic tape continuous-path 
control or G&L Numeripoint* punched tape discrete 
positioning control, as well as with other makes of 
control systems. These machines are specifically 
designed and manufactured to be operated under tape. 


For experienced answers to your tape-control 
questions, consult your Giddings & Lewis distributor 
or the factory. Literature available upon request. 
*Trade-marks 





FIRST tape-controlled contour milling machine. 
FIRST tape-controlled vertical boring mill. 
FIRST tape-controlled ventioal turret lathe. 
FIRST tape-controlled die sinking machine. 


FIRST tape-controlled horizontal boring, drilling, 
and milling machine. 


FIRST machine tool builder to develop and man- 
ufacture its own numerical controls. 


FIRST and only builder to provide programming 
and magnetic tape preparation service for cus- 
tomers. 


FIRST builder to offer both path and point 
control. 


FIRST builder to use tape-controlled machine 
tools in its own shops. 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, FOND DU LAC, WISCONSIN 


GIDDINGS & LEWIS 


GIDDINGS & LEWIS 


FLOOR TYPE HORIZONTALS 
+ 6p . 


Leader in tape-controlled machine tools 


VERTICAL BORING MILLS 


— 
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BATH TapnGage| |MES S.. & 


A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 


Oy. 
No. 13 F 





Subject: Thread Inspection of Taps with 
3, 5 and 7 Flutes (unified and American) 





Pitch diameter and major diameter measurement of odd 
flute taps presents problems not found in checking even 
flute taps because the flutes are not opposite each other. 
This inspection plan provides a simple method of measure- 
ment so that the actual major and pitch diameters of taps 
having 3, 5 or 7 flutes may be determined. The so-called 
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size of Vee Block (C) is found as shown by Figure 1. This 
size should be etched on the block for use in the formulas. 
The thickness of block is suggested as equal to at least 3 
pitches, but not less than 5/16” thick for ease in handling. 
Complete equipment for this plan consists of precision Vee 
Blocks, measuring wires and micrometers. 


FORMULAS 
3 FLUTE TAPS 


a° = angle of Vee Block = 60° 


3A 21D — C) 
.¢ oi=— 2.¢€s————— 
2 3 





3 E 
+ Sas +C¢ 
2 


4. Pitch Dia. of tap = 2(F — D) + E — *Constant for wire 
Pitch Dia. of tap + *Constant for wire — E 


5. F = +D 
2 


5 FLUTE TAPS 


a° = angle of Vee Block = 108° 





1. C = B—1.118A 


3.D=1.118 E+C 

4. Pitch Dia. of tap = 2(F — D) + E — *Constant for wire 
Pitch Dia. of tap + *Constant for wire — E 

5.F = P +D 


7 FLUTE TAPS 

a° = angle of Vee Block = 128° — 34’ — 18” 
2.1099A 2(D — C) 

2 "" 2.1099 
2.1099E 
HC 

2 
4. Pitch Dia. of tap — 2(F — D) + E — *Constant for wire 

Pitch Dia. of tap + *Constant for wire — E 


5. F = +D 
2 





3.D= 





*The “best size” wire and constant may be found in Bath 
Catalog No. 55, Page 86, Columns 3 and 4. When “best 
size” wires are not available, use wires large enough to 
project above the crest of thread, and small enough not to 
ride on crest of thread. 


Constant = (3x wire diameter)—(single height V-Thread) 











© Cylindrical and Thread Gages » Ground Thread Taps Internal Micrometers J Ohn BATH & Co., Inc. 


22 Mann Street, Worcester, Mass. 
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Here’s versatility that beats any automatic lathe you ever 
saw! Actually, the Simplimatic is doing hundreds of jobs 
like these—jobs that would otherwise be put on special 
machines—built at extra-special cost. But this (and don’t 
miss the important point!) is a standard machine—at a THIS CATALOG may show 


standard price. you how the Simplimatic 
M ° ” in can save thousands of dol- 
If you have medium or long runs on parts up to 3614” in lars for you as it is doing 


diameter, get the facts about the Simplimatic Automatic Lathe. ems» Ma s. Write for 


Gisholt Machine Co. 
Madison 10, Wisconsin 
Gentlemen: 

Madison 10, Wisconsin Please send my copy of 
the Simplimatic Catalog. 
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How | BaW JOB-MATCHED TUBES 

















save money on parts subject to corrosion 


With B&W Job-Matched Stainless Steel Mechanical This means you can simplify fabricating procedures, 
Tubing you get: cut production costs and turn out a better product 
...a choice from a wide range of stainless steels with B&W Tubes matched to the job. 
to best fic most combinations of service and 
fabricating requirements For complete information about B&W Job-Matched 
<8 full - of diameters and wall thicknesses Stainless Steel Mechanical Tubing call the local 
in various surface finishes—to reduce machin- Pe ‘ e 
ing time, and simplify forming operations B&W District Sales Office or write for Bulletin 
.. consistent dimensional accuracy—which cuts TB-365. The Babcock & Wilcox Company, Tubular 
forming and machining time. Products Division, Beaver Falls, Pennsylvania. 





RS) THE BABCOCK & WILCOX COMPANY 
1B sW_ 
TA-9006-81 TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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Ralph Mazza, Foreman, Tool Grinding 
and Small Tool Department 


. 20% more holes per grind” 
“,. Hole size tolerances of .0015” to .002” on smaller 
diameters” 
.» More than 15% less downtime on our multiple- 
spindle drilling machines”’ 


“,,. Less costly fixtures required” 


By using Cincinnati SPIROPOINT® Drill Sharpener to 
At AMF, the Cincinnati SPIROPOINT apply the new spiral point geometry to standard twist drills, 


sharpens Spiral point drills for 10 radials, ante ‘ . ‘ 
60 sensitive drill presses and 20 multi. AMF reduces driliing costs right across the board—in time, 


ple-spindle multiple head units. tools, materials, maintenance. 


Ask your Cincinnati Lathe and Tool Dealer about SPIROPOINT— or write to us direct. 


CINCINNATI LATHE AND TOOL CoO. 


3207 Disney Street, Cincinnati 9, Ohio 
“HYDRASHIFT"” Lathes/“CINCINNATI” Drilling Machines/““SPIROPOINT” Drill Sharpeners 
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The Norton Measure of Value 
... the true measure of savings 
on materials you buy for your 
production is the cost-per-piece 

produced. 


You can produce 


Call your Norton Man — he has 
the experience, the products, and 
knows how to save you money 
where it counts. There’s a Norton 
expert in the fields of — abrasives 
... grinding machines .. . refrac- 
tories. 
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greater savings 
than you can 


You can’t recognize a value by its price alone. 
This is true of all types of grinding wheels and 
has special significance in diamond wheels in 
view of their high initial cost. 

The price tag on a diamond grinding wheel 
may appear to be a good “buy”, but the real 
consideration should be what will you get for 
your money? 

Diamond wheels less expensive than Norton 
may save you money on immediate cost. But if 
the lower cost wheels do not perform their jobs 
efficiently or cause production delays because of 
poor quality or wheel misapplication — the 
price you paid is too much. 

The only accurate measure of the value of any 
grinding wheel is how much it produces for you 
per dollar cost — not merely how much you paid 
for it. Here is why Norton diamond grinding 
wheels are worth more to you... 

Norton Company introduced all three diamond 
wheel bond types — does all its own sizing and 
checking of diamonds — duplicates wheel speci- 
fications with constant accuracy. Whether the 
diamonds you use in carbide grinding are mined 
or man-made, Norton gives you the most ad- 
vanced research engineering and manufacturing 
facilities in the entire abrasive field. And you get 
this great scope of detailed knowledge on a 
personal basis — your Norton Man. 

Your Norton Man starts his career by spend- 
ing a minimum of one year in a carefully planned 
training course in the Norton plant and a com- 


buy 


parable period of training in the field. The 
Morton Man has an average of 15 years’ abrasive 
experience in addition to the specialized train- 
ing. He is the most knowledgeable man in ab- 
rasives that you can consult. Make him your 
consulting abrasive engineer. 

Ask him to make an Abrasive Requirement 
Study for you. This study lists the correct speci- 
fications for each abrasive job in your plant to 
assure you lowest cost-per-piece produced. He is 
also available for complete field testing on speci- 
fic problems. For example... 

Your Norton Man can increase production by 
pointing out ways for effective wheel usage. He 
has the widest selection of grinding wheels in 
the industry from which to select the best wheel 
for new product grinding operations and for im- 
proving your current grinding jobs-— both at 
the lowest cost. And with Norton grinding 
wheels you can be sure of precise duplication 
order after order. 

Norton offers true abrasive economy. Econ- 
omy that pays off in lower cost-per-piece pro- 
duced. Call your Norton Man. Norton Com- 
PANY, General Offices, Worcester 6, Mass. 


W-1957 


ABRASIVES 


75 years of... Making better products...to make your products better 
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New centerless belt grinder 
removes up to 3 Ib metal per minute! 





- +. sets completely new production rates on 
heavy-duty precision rod and tube grinding 


You can do far more work per day with this new 
Sundstrand-Engelberg precision centerless belt grinder 


noon, than with any other machine of comparable capacity. 
8132-HD For example, one user is taking .020” stock removal per 


Through-feeds pass on 8” dia. steel tubes at a through-feed rate of 7 ft/min! 


both ways— The Model 8132-HD illustrated handles stock from 
eliminates Yo” to 84" dia. at through-feed rates from 1’ to 40’ per 
“dead” time on minute — produces to extreme finish and tolerance re- 
muitiple-pess quirements. And, it grinds with the stock through- 
work. feeding in either direction, thus completely eliminating 
nonproductive time on multiple-pass work. 


A powered outboard support system is provided to 
meet your stock-length requirements. The main power 
unit controls synchronized outboard slave drive units. 


Great versatility . . . large work capacity . . . extreme 
accuracy ... and exceptional productivity here are com- 
bined into a machine that is Sundstrand-built to highest 
machine tool standards. Other Sundstrand-Engelberg 
models available for smaller work and with multiple 
heads for single-pass rough and finish grinding. Litera- 
ture on request. 








Handles stock up 
to 84” dia. with 
neo limit on 
length. 


j SUNDSTRAND-ENGLEBERG 
§ Precision Abrasive Belt Grinders 
6 SUNDSTRAND MACHINE TOOL © Belvidere, Illinois 


Division of SUNDSTRAND CORPORATION 
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STYLE 20 


HYDRAULIC POWER UNIT 
\ 


LEFT: Typical application shows six 
Ex-Céll-O Power Units installed on a pro 
gressive transfer-type machine tool 
Optional limit switch assemblies provide 
full safety interlock and start-cycle control 


22-1 


58-11 


ith Ex-Cell-0 Quill-Type Hydraulic Power Units 


Why buy a power unit that’s made to do just one job 
—when a single, low-cost Ex-Cell-O Hydraulic Power 
Unit will do more work in a broad range of applications? 
Compact Ex-Cell-O Power Units are used for drilling, 
spot-facing or reaming in special-purpose machines. 
When these operations are no longer desired, the units 
can be quickly and easily relocated to perform numerous 
other operations. 

Because of their simple, precise control in automatic 
cycling, they've even been used in light, high-produc- 
tion broaching, material handling and many unrelated 
operations. 

Ex-Cell-O Hydraulic Power Units are self-lubricated, 
perform in fast cycles, and are easy to install, par- 
ticularly where space is at a premium. 


For complete information on Ex-Cell-O Quill-Type 
Power Units, and how they can lower your production 
costs, call your local Ex-Cell-O Representative or 
write direct. 


CORPORATION 
DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING AND BORING SPINDLES 
© CUTTING TOOLS © TORQUE ACTUATORS © RAILROAD PINS AND BUSHINGS © DRILL JIG 
BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 
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NOW. YOU GET METAL 
WITH BUILT-IN 
FINISHING 
SAVINGS 
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Faster production and up to 40% cut in polishing costs are made 
possible by superfine-grain structure of Formbrite’ Drawing Brass 


The jeweler’s finish which Accurate Forming Corp., Frank- 
lin, N. J., gives pen caps and barrels previously meant the 
use of five polishing heads and a time bottleneck in produc- 
tion—resulting in a high polishing “cost factor.” After switch- 
ing to Red Brass-Formbrite, they use two polishing heads 
for a light cut and another for a simple color buff and run 
the machines faster. Savings run up to 40%. The secret of 
Formbrite is its superfine grain, produced by special rolling 
and annealing techniques. Formbrite is springier, harder, 
more scratch-resistant than the usual drawing brasses in the 
same standard tempers, yet retains remarkable ductility for 
forming and drawing. Despite its superiority, Formbrite 
costs no more than ordinary drawing brass. Get full details 


from your Anaconda representative or write: The American 
Brass Company, Waterbury 20, Conn. In Canada: Anaconda 
American Brass Ltd., New Toronto, Ont. 5950 


FORMBRITE 


SUPERFINE-GRAIN DRAWING BRASS AN 


ANACONDA 


product made by The American Brass Company 
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MASTERS and PADS 


FOR BETTER PERFORMANCE — BETTER PRODUCTION 


AND 








Strvue “S$” 
Master COLLETS and Paps 


The Only Master Collet with 
No Work Pressure On The Screw 


Available For: Cleveland-Cone 
Greenlee—Gridley and Acme-Gridley 
National Acme—New Britain 
Warner & Swasey 


Write for FREE Bulletins 


Master Feep FINGERS and Paps 
, Pads Cannot Work Loose 
Ne Screws — Na Pins 
Available For: Brown & Sharpe 
Cleveland—Cone—Davenport—Greenlee 
Gridley and Acme-Gridley—National Acme 
New Britain—Warner & Swasey 


Camried in Stack Gor Prompt Delivery at: 
Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadelphia, Seattle, Portland, 
Minneapolis, Oakland, St. Louis, Toronto. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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4600 Blanks of Stainless Steel... 
Blade cost per cut — 


A cut-off saw’s value is proven at the dis- 
charge end of the machine. How quickly the 
trough is filled with accurately cut-off pieces 
can mean the difference between profit and 
loss on many jobs. 

The R. J. Sudrick Co., Des Plaines, Illinois, 
manufacturers of precision aircraft compo- 
nents, had to cut off 6” and 34” round, 303 
stainless steel bars. 

They bought a MARVEL No. 6A4 High 
Speed Heavy Duty Automatic Bar Feed 
Hack Saw Machine; used MARVEL High- 
Speed-Edge Hack Saw Blades, and on the 
first job, cut 4600 34” blanks with the speed, 
accuracy and economy they desired. 


PRODUCTION? Constant at 20 pieces per hour 
floor to floor. 


Held well within the permissible 
tolerance of +.010 -.000. 


ACCURACY ? 


BLADE COST? Just1'%¢ per cut. Only twenty-three 
MARVEL blades were needed to make 
the 4600 cuts, and nota single blade 
failure due to blade breakage. 
MARVEL High-Speed-Edge Blades 
are unbreakable. 


The point is this: Marve. Metal Cutting Hack Saws 
equipped with Marve. High-Speed-Edge Hack Saw 
Blades are an unbeatable combination for economical, 
accurate and safe cutting-off. 


If your hack saws are not producing the economy you need to meet today’s. 
competition, try MARVEL High-Speed-Edge Blades. They will give you the 
competitive edge every time. Write for Catalog C-85 which has the complete 
story on MARVEL Hack Saws and Band Saws, Hack Saw Blades and Band 
Saw Blades. Armstrong-Blum Manufacturing Co., 5700 West Bloomingdale 


Avenue, Chicago 39, Illinois. 























38 models for accurate inspection 
of precision parts 


Whatever your inspection needs — whatever your budget 
considerations — there’s a Nikon Optical Comparator to 
meet the demands of both. For Nikon has successfully ful- 
filled the two most pressing requirements in industry — 
outstanding performance at moderate cost. 


Whichever of these three models you select, you will dis- 
cover the same demonstrable qualities in each: bright 
screen illumination, sharp edge-to-edge definition, ease and 
speed of operation, and an almost unlimited versatility. 
You will be especially impressed with the high accuracy of 
performance, the simplicity of mechanical design, and the 
ruggedness of construction. 


Nikon comparators may be used for surface as well as 
contour inspections — simultaneously, if desired. The in- 
herent versatility of the Nikon is even further extended by 
the availability of a wide assortment of accessories for 
general and special applications: lenses covering a wide 
range of magnifications — 8 different stages — goniometers 
— fixtures — charts —vernier protractor screens —and photo- 
recording equipment. 


NIKON Model II Portable Bench Unit — 


Ready portability is one of its major advantages. It can be 
easily carried from one part of the plant to another for 
accurate on-the-spot inspections and measurements — with 
minimum loss of down time. Equipped with 3-lens turret. 


NIKON Model VI Bench Unit — 


Offers many advanced features: hand-wheel control for 
fine focusing, built-in illuminator for surface inspection, 
built-in blower system, bayonet mount for rapid lens inter- 
changeability. Also available with bayonet, 3-lens turret. 


NIKON Model III Floor Unit — 


A rugged unit of extreme efficiency and accuracy — com- 
pletely self-contained in cast aluminum housing. Fine move- 
ment focusing system employs lead-screw drive with scraped 
ways and adjustable gibs. Equipped with 3-lens turret. 


For illustrated catalog, complete specifications and prices 
of all units and accessories, write to: Dept. AM-2. 


~_ 
NIKON INCORPORATED «¢ 111 Fifth Avenue, New York 3, N.Y. 
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INNOCENTI 


mechanical division 


continuous mill 
' for the manufacture 
of seamless steel 
tubes and pipes 


The Continuous Mill associated with the Stretch Reducing 
Mill in the double version for making tubes from 3/," to 
3” and from 2.%/s”" to 7" successfully meets present re- 
quirements for consistently higher quality and quantity. 


Highest Capacity: the annual production can reach 
respectively 150,000 and 250,000 tons in the two 


versions. 
Highest yield: 93% - from billet to tube 


Complete automation: 1,5 man hour per produced ton a 


eg ege it ' — Phen “sme 
Possibility to make tubes up to 18 mm with 2,25 | ad Tr a Be 


mm minimum thickness without stretching 
Extremely easy to operate 
Low installation costs in respect of capacity. 


These features make the Continuous Mill the most 
reliable tube making equipment for new installations 
or the modernization of the existing ones. 











MILANO 
Via Pitteri 81 - tel. 23-93 
Head Office. offices and factory 


ROMA 
Via Parigi, 11 - tel. 487-051 





NEW YORK 
INNOCENT! CORPORATION 
43 West 61 Street N. Y. 23 - tel. Columbus 5.7795 


PARIS 

INNOCENT! 

6, Av. F. Roosevelt - Vill téi. Balzac 03-51 
LONDON 

INNOCENT! U.K. Representative 

Uganda House 

58/59 Trataigar Square. W.C. 2 tel. Whitehall 2075 
CARACAS 

INNOCENT! Edif. Sudameris 

Avenida Urdaneta y Fuerzas Armadas - tel. 545-461 


INNOCENTI 


DALMINE S.p.A. works in Costa Volpino, italy 








Continuous Mill in operation at 
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CALCULATED TO CUT COSTS 


Each CARD tap of same type and size is precisely, geometrically duplicated, 
bringing valuable production benefits to every user. For more dependable per- 
formance, longer service life, specify CARD taps. See your CARD Distributor 


for all types of taps, dies, gages and screw plates. Call in your CARD technical 
man for valuable aid in selection and use. S. W. CARD DIVISION, Mansfield, 


Mass. Card Warehouses: Atlanta, Chicago, Detroit, Fort Worth, OR 
Los Angeles, New York, San Francisco. (ARD 


CA FID 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 














PLT TT) S/N SA 
Ms 
Hes 
WE 


LLL 72 

HL/7/ OLLIE EES 
HY ee 
We 









































P 
ass. Bu 


DRILL COMPANY, Athol, Massac 
Mansfiel i ivisi 


UNIO 
Ss. W. t n, Derby L 


N 
. W. Car d,M 














wwe 
BAWWOSSOOS 


NEW IDEA FOR 


at | j ” 


CAN DOUBLE PRODUCTIVITY 


(MOLI 


BODINE AUTOMATIC CONTINUOUS double ond) TAPPER 
———> 


OFFERS WIDE NEW 


This new Bodine Basic Production Unit has demonstrated important cost re- 
ducing capability in the high speed tapping of low-cost, volume-produced parts. 


The basic principle is simple and highly efficient ...a double-ended, high- 
reversal spindle moves back and forth continuously, tapping at one end while 
reversing at the other... every motion being a working motion with essentially 
no idle time. Ample, wide-open tooling areas at each end allow great latitude 
in design of efficient devices for positioning, holding and ejection of work 
pieces which are continuously track-fed from automatic hoppers above. 


Like all Bodine machines, this new unit has been refined in detail and rugged- 
ly built to maintain both high speed and precision accuracy on long production 
runs. Spindles have lead screw control. All components, including the time-tested 
#52 Tapping Spindle, are thoroughly PROVEN Bodine standardized units. 


Once again, Bodine presents an unusually efficient “special” for specific appli- 
cations minus the usual engineering headaches, time-lag and high cost of special 
machinery. The #58 Continuous Tapper is rugged, compact (only 22 square 
feet), easy to tool, operate and maintain... and can readily be retooled for 
work-piece changes. Be one of the first to explore this new idea . . . write 
Dept. AM-2 today. 


Brief Specifications: Special Hi-reversal motor rated at 2 hp. Tap sizes to 114’. Multi- 
ple heads can be mounted. Lead screw control for thread accuracy. Full electrical safety 
interlock against malfunction. Auto feed, clamp, eject. Self-contained coolant system. 

1Bh60 


TOOLING OPPORTUNITY 


TYPE DRILLING MILLING 


REW INSERTING MACHINES 
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For ordinary free machinilig re 
Plastics machine best with a sha 


GREENFIELD TAP 


GREENFIELD, MASSACHUSETTS 
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HOLD IT WITH A HORTON 


Round, square, hexagonal, or what shape have you. HORTON Independent 
Chucks with reversible jaws will hold it with a four jaw grip that’s positive, 
true and reliable. A precision chuck for precision machining. 
Capacities from 4 inches to 36 inches, in all standard mountings. Special 
chucks to 66”. 

HORTON, to be sure....To be sure, HORTON 


GEOMETRIC—-HORTOWN NEW HAVEN 15, CONNECTICUT 

















Cutting fine threads on thin- 

walled tubing stumped a Mid- 

western plant. After only 100 operations, tool edges 
burned dull...tool-chatter 
roughened threads. 


Sinclair engineers came... 


studied...solved the problem 

with Sinclair TRUKUT*° EP Soluble Oil. Its better cooling 
and load-carrying capacity 

\\ increased production 400%. 


Now threads are smooth... 

tools take on new life. Profits 

no longer go up in smoke. 

If you have problems, a Sinclair engineer can help you solve 
them with one of Sinclair's 500 
specialized products. Call your 


Simc/our local representative or write... 


SINCLAIR REFINING COMPANY 


TECHNICAL SERVICE DIVISION « 600 FIFTH AVE., NEW YORK 20, N.Y. 
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HUNTING 


for a Solution to 
STOP 


MOTOR BURNOUTS 














Specify and use 3-phase motors with built-in KLIXON PROTECTORS 


RESULT ...@ Eliminate Motor Burnouts @ Gel Maximum Motor Output 
@ Reduce Costly Equipment Down Time 

No matter what the motor application . . . whether it be textile looms or turret 
lathes . . . ventilating fans or rolling mills . . . built-in KLIXon Protectors keep 
motors from burning out under all conditions that cause overheating. 

Built-in by the motor manufacturer, as an inherent part, KLIXON Protectors are 
matched to the thermal characteristics of the motor providing a tested and proven 
combination to assure full protection. KLIxon Protectors safeguard motors and 
prevent burnouts caused by the following conditions . . . prolonged overloads, un- 
balanced voltage, stalling, failure to start, increased ambient temperatures, lack of 
ventilation, plugging,or reversing duty, and single phasing. 

And remember, get the same complete protection in your single phase motors, too. 

KLIXON protected motors are available from your motor supplier. The additional 
cost is low, the savings great. Ask your motor supplier for KLIXON protected motors. 

Write for a free copy of Bulletin PR-1243. It gives the complete story. 


~~ TEXAS INSTRUMENTS 


INCORPORATED 


METALS & CONTROLS DIVISION 
SPENCER PRODUCTS 5602 FOREST STREET ° ATTLEBORO, MASS. 


SPENCER PRODUCTS: Klixon® Inherent Overheat Motor Protectors + Motor Starting Relays + Thermostats + Precision Switches + Circuit Breakers 


60 CIRCLE 209 READER SERVICE CARD American Machinist/Metalworking Manufacturing + February 22, 1960 





FINISHING 








Table pad of the compact Style 2112-B provides ample space for 


this rugged fixture. Work is shown clamped in position. 


Ex-Cell-O Style 2112-B 
bores, faces heavy casting 
in a single cycle 


RUGGED for roughing—PRECISE for finishing— 
ECONOMICAL for short runs 
Precision built for boring, turning and facing small or 
medium-size parts, the Ex-Cell-O Style 2112-B Precision 
Boring Machine is equally adept at tackling a heavy 
cast iron truck clutch housing. 


The job is done quickly and accurately in one cycle. 
After clamping, rapid traverse brings the work into 
position for roughing tools to face two shoulders and 
plunge two bores. Feed is reversed for finish facing, 
and table feed-out doubies as a finish-bore pass. A 
standard hydraulically-operated Ex-Cell-O Facing Head 
carries the tooling. 


Find out how the Style 2112-B or the double-bridge 


ROUGHING 


Machining cycle and tooling are outlined 
above, with roughing tools shown fed to 
depth; finishing is done at opposite end of 
the feed stroke. 


59-18 


Style 1212-B can put similar flexibility into your oper- 
ation. Write direct, or ask your local Ex-Cell-O Repre- 
sentative about combining these rugged, time-tested 
Precision Boring Machines with low-cost tooling for 
real economy in long runs or limited production. 


wane iaith 
EX CELL Of —matuns 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O PRECISION PRODUCTS INCLUDE: MACKINE TOOLS + GRINDING AND 
BORING SPINDLES + CUTTING TOOLS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + TORQUE ACTUATORS + THREAD AND GROOVE GAGES + GRANITE SURFACE 
PLATES + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + DAIRY EQUIPMENT. 
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“ULL -FLOATING 
ALUMINUM BEARINGS 
Roti with the punch of 
each stroke to distribute load 





SEALED FRAME 
Keeps dirt out + Keeps off in 
Keeps wear down 





in |FR heavy-duty 


compressors . 





these EXTRA-VALUE FEATURES 
mean top performance and economy 





<== || tebe CHANNEL VALVES forexample... 


AIR-CUSHIONED 
CHANNEL VALVES 
Highest efficiency + Exceptional 

durability * Quiet operation 





FULL FORCE-FEED 
LUBRICATION 
Filtered oi! under pressure 
to all bearing surfaces 











exclusive air-cushioned 





action means long life, high 


efficiency and quiet operation 


The air-cushioned I-R Channel Valve is 
the greatest advance ever made in com- 
pressor valving, and is entirely different in 
principle and design. No other valve can 
approach its efficiency, quietness and al- 
most unbelievable durability. The Channel 
Valve has eliminated the major problem of 
impact, without using heavy parts which 
kill efficiency or frail elements which soon 
break or wear out. 


The Channel Valve is actually a com- 
bination of several small valves — each 
channel with its bowed leaf spring oper- 
ates individually over a corresponding 
slot-shaped port. The channel lifts straight 
up in the guides without flexing; opening 


is uniform over the full length of the port, 
giving uniform air velocity without turbu- 
lence. The cushioning takes effect when a 
small volume of air is trapped between 
the channel and its leaf, causing the chan- 
nel to float silently to a stop. 


Channel Valves are a product of 
Ingersoll-Rand’s own valve research and 
manufacturing departments, and consti- 
tute only one of the quality features which 
have given the I-R compressor line its 
reputation for excellence. For more infor- 
mation about compressors for any service, 
from 2 to 7500 hp, call your I-R repre- 
sentative. 


—EsH 
20 to 150 hp. 





PHE 
75 and 100 hp. 


xLEe 
125 to 350 hp. 


xPV 





Ingersoll-Rand 


1-886 11 Broadway, New York 4, N. Y. 200 to 1500 hp. 
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FOR NEW 


DESIGN 


FLEXIBILITY 


BEAUTY 
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Sharon Stainless Steels excel in the 
things you need to make your 
appliance more attractive... more 
durable. Tolerance, drawing ability, 
dense smooth finish, you name it 

. .- Sharon stainless includes the best 
combination . . . manufactured to 


your exact need. 


Consider too, Sharonart*, Sharon’s 
exciting new rolled-in surface 
patterned steel—opening a new 
breadth of design flexibility for the 
appliance designer. Sharonart* 
made of stainless steel will reflect an 
infinite variety of color and texture 
combinations. Many beautiful 
patterns available. 

For the stainless you need to make 
your product even better—get in 
touch with your Sharon representative 
—or write us direct. Sharon Steel 


Corporation, Sharon, Pa. 
* TM 


SHARON O2--44 STEEL 


CIRCLE 212 READER SERVICE CARD 





fi 
Py, ee 
yt 
Ny Tal 


ag 
ee ae 
iN! ne % 


wil if 


Hil 


Hl HH 
i 


Morse Electrolized Tools proved best by test for tap- 
ping —drilling glass, fabric and paper—base materials. 


Formica pulls no punches in its installation manual . . . they recom- 
mend Morse. Why? Because they proved Morse Electrolized Taps 
and Drills best by test for installing their material. 

Prove to yourself what Formica and other manufacturers have found 
... the exclusive Morse Electrolizing Process gives up to 30% longer 
tool life on the toughest jobs — no matter what base materials are 
used, there is a Morse Tool designed to help you cut production 
costs ... build a better product. 


See your Morse-Franchised Distributor. He is the only man to see 
when you want the best in cutting tools. Call him today. 


MORS E 


means “THE MOST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS + SAN FRANCISCO 
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Morse means more production... 
smoother, more accurate produc- 
tion . . . with every type of cut- 
ting tool from drills, reamers, 
taps and dies, to end mills, mill- 
ing cutters, slitting saws and 
“specials”. So, if you want the 
best from every cutting tool you 
buy, mark your order “MORSE”. 
For if you want Morse Quality, 
there’s only one way to get it... 
specify Morse. 


ee war eee 
A Division of VAN NORMAN INDUSTRIES, INC. 
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These highly accurate apothecary weights give exact 
results, time after time after time. You will get this 
same kind of Positive Duplication with these center- 
type grinding wheels, and with a// CINCINNATI @ ° 
GRINDING WHEELS. 


HOW POSITIVE DUPLICATION IS ACHIEVED 


The predictable performance of these wheels is the 
positive result of Cincinnati’s unique @ manu- 
facturing process. It involves 36 separate quality 
conirols which produce grinding wheels of unsur- 
passed uniformity. For example, sensitive print-weigh 
scales put an unmistakable record on each mix card 
of the exact amounts of materials used. And the 
figures must correspond to the exact amounts 
called for. 


UNIFORMITY HELPS YOU 


When you use CINCINNATI @ WHEELS you can 
plan production schedules with the assurance that 


Trade Mark Reg. U. S. Pat. Off. 


American Machinist/Metalworking Manufacturing 


* February 22, 1960 


each reorder wheel will act and grind exactly like the 
original. This is the promise—and performance—of 
Positive Duplication. 


CALL CINCINNATI TODAY 


Solve your grinding problems with the help of 
Cincinnati’s factory-trained specialists. Their wide 
experience in job set-ups and grinding operations is 
at your service. Just call your CINCINNATI ®@ 
GRINDING WHEEL Distributor, or contact Cincinnati 
Milling Products Division, Cincinnati 9, Ohio. 


(pn 
‘PD y) POSITIVE DUPLICATION 
~~ 


GiRet 


GRINDING WHEELS 


A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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Custom made for rugged service 


Big-job earth moving is a slamming, bruising, round-the-clock 
business that plays hob with construction machinery. Only the best 
custom-designed equipment can take the brutal punishment. 
And only the finest, toughest seamless tubing can come up smiling 
in this rugged service. Custom quality Ostuco Tubing stands the 
gaff . . . fills the bill order after order. 
If you’re now compromising with stock tubing, consider all the 
advantages of custom quality Ostuco Tubing. Consistently you 
receive the exact tubing you want—the size, length, grade—with 
the strength and tolerances you need. For machined parts, you get 
our recommended rough size guaranteed to clean up. 
With all these advantages, custom quality Ostuco Tubing is 
obtainable in small minimum quantities—as little as a few hundred 
feet. Contact your nearest Ohio Seamless representative, or the 
plant at Shelby, Ohio—Birthplace of the Seamless Steel Tube Complimenters Sepp of nou Sulla 
Industry in America. A-12824 CS60 “Ostuco Steel Tubing” sent on 
Scale model illustrated built to 3.5 mm scale. request. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company + SHELBY, OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing © Fabricating and Forging 
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PRECISION GRINDERS 


PRECISION + 
VERSATILITY + EASY OPERATION 
=GREATER GRINDING EFFICIENCY 


Models 1300, 1305 and 1310 are precision grinders that offer unusual 
versatility and ease of operation. They assure high grinding efficiency 
on such operations as: external cylindrical or taper, internal, and cutter 


alee 


GLAND 


a I cng 


FEATURES: 


e Roundness to .00001” 
@ Surface finish to 1 micro-inch 


e Parallel grinding to within 00025” in the center 
over 24”. 


e Shockless table reversal at all speeds. 


e Table reversal accuracies: .0005” for models 
1300 and 1310, and .001” for model 1305, at 
maximum table speeds. 


e Micrometer movements on table and cross 
traverse. 


e Trouble-free, low-pressure hydraulic system. 
e Nitralloy wheel spindle running in plain bearings. 


 Super-accurate workhead spindle in selected 
plain bearings. 


e Minimum stroke of .020” at maximum table 
speed. 


SEVERAL types of wheelheads of proven design 


or tool grinding. Of simple, accurate and rugged design, these grinders are available. Also, special attachments to effi- 
are available in three capacities: 8” swing and 18” between centers; ciently meet any grinding requirement can be 
10” x 27”; and 10” x 40’. furnished. 


FOR FURTHER INFORMATION, WRITE FOR YOUR COPY OF BULLETIN 208M 


MICROMATIC HONE CorP. 


8100 SCHOOLCRAFT AVENUE 


+ DETROIT 38, MICHIGAN 





o~ The new Monautronic V-2 welding con- 
4 > trol introduces the concept of feedback 
control to produce spotwelds of consis- 
A tently high quality. It makes use of the 
latest advances in electronic computing to over- 
come automatically such obstacles to weld quality 
as line voltage fluctuation, electrode wear, varia- 
tions in electrode tip force, surface finish and 
shunting. 
The Monautronic V-2 compensates for undesir- 
able variations usually encountered in resistance 


welding by maintaining voltage across a weld at a 
constant value. This constraint of voltage a- 
mounts to constraint of final weld temperatures, 
and such temperature control assures production 
of quality welds. 


e Automatic lockout—occurs when process variations 
are so severe that the available current range would not 
cover the requirements for quality welding. The con- 
trol detects extreme contamination, failure in the 
force system, overwelding, poor matching or fitup, 
and any other conditions that would result in sub- 
standard welds. 

¢ Automatic sequencing—all provisions for single 
spot, roll spot or seam welding. Sequencing is 100% 
accurate, and exceeds NEMA standard specification 
3B. Special sequence programming is available. 

¢ Transistorized design—for high reliability, compact- 
ness, low power consumption. 

¢ Modular construction—permits easy removal of the 
three modules and separate firing unit, simplifies 
maintenance. 

e Shock and vibration resistant construction—for long, 
reliableservice ineventhe most demanding applications. 
e Safety interlock—for protection of personnel during 
tip dressing. 

© Tamperproof case—prevents access to control by 
unauthorized personnel. 
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SEQUENCE MODULE 
—Utilizes digital . 


ulse-type circuit 
pulse tovides 100% 
accuracy. 


A 
i 


HEAT CONTROL 
MODULE—Contains 
automatic and man- 
ual heat controls pius 
lockout devices. - 
esses input infor- 
mation from weld. 


i 


fi 
: 


POWER SUPPLY . 
MODULE— Power 
su 





VOLTAGE CONSTRAINT 


Graph shows how voltage control compen- 
sates for process variations. Any point on 
curved line E=1R represents a specific volt- ; or 
age. With normal weld as reference point, ignit one.” Upplied 
certain process variations cause increased separate module. 
resistance, while others cause a decrease. 
Control action is achieved through change 
of current to constrain voltage to same level 


for every weld. 





for complete details contact: THE BUDD COMPANY +: Electronic Controls Section « Philadelphia 32, Pa. 
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SPEED-BAND® 
Capewel 


ON All KINDS OF JOBS 


ON ALL KINDS OF MACHINES 


LETTERS 





to the editors 330 W 42nd St, New York 36, NY 


What Leisure Time? 


Dear Sirs: 

Your item in “Talking Shop” on 
the “Four Phases” (AM—Dec 14 
59, p143) wonderfully points out 
a matter of great concern today. 

I recall a comment of a pro- 
fessor of engineering mathematics 
at the University of Colorado in 
the early 30’s to the effect that 
“all we here at the University can 
hope to attain is that each student 
receives some basic information 
in each of a vast number of fields 
and that his principal actual learn- 
ing will be to learn how to learn.” 

With the increase since that 
time in the fund of knowledge to 
impart, this seems more and more 
apropos. 

Looking further afield, though, 
it would be well to question such 
a group of alumni as was men- 
tioned in your item regarding 
their responsibility to inform 
themselves in more widely di- 
vergent fields of interest from 
their particular specialty as time 
goes along. 

I wonder sometimes why the 
sociologists today are so con- 
cerned about the _ increasing 


SHOPMATES 


amount of leisure time available 
to most individuals. It would be 
pleasant to have more of that 
leisure time in which to pursue 
wider fields of knowledge. 
D C Card 
C S Card Iron Works Co 
Denver, Colo. 


The only possible comment on 
Reader Card’s last sentence is a 
heartfelt “Amen”—Ed. 


Train The Young 


Dear Sirs: 

Your year-end editorial (AM— 
Dec 28 ’59, p67) was a master- 
piece, and I am delighted that 
someone with an authoritive voice 
like yourself has had the courage 
to call the numbers. 

My perpetual question is: How 
prosperous and how soft and un- 
responsive to the true values can 
you become as a people and still 
survive? I still have the oppor- 
tunity to observe the Armed 
Services at close range, and I can 
tell you quite frankly that the 
young men continually being in- 
ducted and discharged represent 
the test tube in which we see the 


N. Jarvis 


HE'S BEEN HIDIN'’ BEHIND THE 

WELDING CURTAIN FOR TWO WEEKS 

FIXIN' THIS MICROD FOR S 

KID fu AND THE WHIP LETS HIM 
GET AWAY wiTHIT S7 wn 
WHOSE KIO 1S IT FOR ?? 


Ask your Capewell 


—— THE ; 
Distributor for = WHIPS / 


ys 
* 


. . ie 
THE CAPEWELL MFG. CO. . 2 . P 
: ‘ ee vis 

HARTFORD 2, CONN. COl«ss A A. TARE 
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Designed for maximum utilization — 


It goes without saying that Leland-Gifford special 
drilling machines deliver the production you want to 
the precision standards you set. But Leland-Gifford 
also has in mind the importance of design for maxi- 
mum utilization to make your purchase of a Leland- 
Gifford machine a gilt-edge, quick return investment. 


For Automatic Drilling at its best 
. . . be sure to see Leland-Gifford 
CALL THE OFFICE NEAR YOU 


LELAND-GIFFORD 
SPECIAL 


DRILLING MACHINES 
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THE JOB: Drill and ream a complete line of 
screw machine master collets and feed fingers 
ranging from }4" to 114” diameter. 


THE MACHINE: A dual operating Leland- 
Gifford special with two work-holding fix- 
tures and four standard self-contained drill- 
ing units equipped for either plain or step 
feed. Workpieces are drilled in one location, 
indexed to second location and reamed. 
Spindle speeds are precisely controlled 
through variable frequency input to ac 
spindle motors. Hydraulic feed is infinitely 
adjustable with separate motors driving 
hydraulic pumps at constant speed regardless 
of spindle speed. 


WORCESTER 1 MASSACHUSETTS 


Chicago 5 New York Office 
2515 W. Peterson Ave. 75 S. Orange Ave 
Detroit South Orange, N.J. 
10429 W. McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Bivd. 
P. O. Box 853 Vernon 58, Cal. 
Indianapolis 6, P. O. Box 1051 
Rochester 12, P. O. Box 24, Charlotte Station 
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LEADERS IN INDUSTRY MARK WITH NOBLEW EST 


New Hah Speed 


s i i 

. - xs to 
no Pty 
hy 
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AUTOMATIC 


DUAL( |DIAI 


MARKING 
MACHINE 


Here is another Noblewest achieve- 
ment for faster, better marking at 
lower cost. Designed and built by 
Noblewest especially for high pro- 
duction marking of thin walled cup- 
shaped parts or tubes. Model 482, 


illustrated, is shown tooled for Roll | 


marking a famous name garden hose 
accessory. Operator simply loads the 
parts onto the work feed dial. From 


that point the process is completely 


automatic. 


Whatever your requirements for per- 


manently indented marking, you are 
assured of the finest machines and | 
marking tools when you specify | 
Noblewest. 


Write for new comprehensive cata- 
log. Noble & Westbrook Manufac- 
turing Co., 17 Westbrook St., East | 
Hartford 8, Connecticut. 


Noblewest 
marking dies 
tools are the stand- 


precision 
and 


ard for quality and 
long life. Large facil- 
ities permit excellent 
delivery at competi- 
tive prices. 


Visit Noblewest MARK-O-RAMA, Booth No. 1446, Tool Engineers’ Show 





true value of the rising genera- 
tion. Actually, what we suffer 
from is a lack of leadership— 
true, skillful, honest, and hard- 
working leadership, because the 
boss has gotten soft and fat and 
too damn lazy to do his own 
thinking. 

As I see these young men and 
women coming forward, and hav- 
ing personally worked and lived 
in twenty different countries, I 
can tell you that these young 
Americans are the finest material 
in the world to work with as 
human beings. When things go 
wrong it is because we, i e, the 
older people, lack the perception, 
the skill, and the willpower to do 
the teaching job that we should 
do all the time. 

With every country in the world 
with any wealth at all spending 
twice as much on armaments as 
it spends on education, it is bare 
two-and-two-makes-four logic that 
we will have a lot more fighting, 
and our chances of survivial as 
a nation are utterly dependent on 
these young people in respect to 
whose education and training I 
think we do a pretty damn lousy 
job at times. 

If more people would draw 
attention to the slackness in 
appreciation of values which you 
have done, I would begin to be- 
lieve that there was some real 
hope for us. 

For my part, I believe we are 
unreasonably relaxed to the point 
of positive danger. 

R E W Harrison 

Harrison Engineering Services 

Washington, DC 














~~ 
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“Run to school and exchange badges with 
your child—you're wearing a G.O. button!” 
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CALENDAR 


Society of Automotive Engineers 
—National Production meeting, 
Mar 22-24, Statler Hotel, Cleve- 
land, Ohio. 


Pressed Metal Institute—Spring 
Technical Meeting, Mar 23-25, 
Carter Hotel, Cleveland, Ohio. 


National Screw Machine Products 
Association — Annual Meeting, 
Apr 3-6, Hotel Ambassador, Los 
Angeles, Calif. 


National Metal Trades Association 
—New England Congress, Apr 
5, Sheraton Plaza Hotel, Boston. 


Society of Automotive Engineers 
—National Aeronautic Meeting, 
Apr 5-8, Hotel Commodore, 
New York, NY. 


Annual Joint Conference on Au- 
tomatic Techniques (ASME, 
IRE, AIEE)—Apr 18-20, Cleve- 
land Sheraton Hotel, Cleveland. 


American Machine Tool Distribu- 
tors Association — Semi-annual 
Meeting, Apr 18-20, Greenbrier 
Hotel, White Sulphur Springs, 
W Va. 


Metal Treating Institute—Spring 
Meeting, Apr 20-22, British Co- 
lonial Hotel, Nassau. 


American Society of Teol Engi- 
neers—Tool Show, Apr 21-28, 
Artillery Armory, Detroit, Mich. 


Metal Powder Industries Federa- 
tion—Annual Meeting and 
Powder Metallurgy Show, Apr 
25-27, Drake Hotel, Chicago, Il. 


American Welding Society—An- 
nual Convention and Welding 
Show, Apr 25-29, Great West- 
ern Exhibit Center and Bilt- 
more Hotel, Los Angeles, Calif. 


Instrument Society of America 
—Instrument-Automation Con- 
ference and Exhibit, May 9-12, 
Civic Auditorium and Brooks 
Hall, San Francisco, Calif. 


American Society for Metals— 
Southwestern Metal Exposition 
and Congress, May 9-13, State 
Fair Park, Dallas, Texas. 


American Foundrymen’s Society 
—Castings Congress and Expo- 
sition, May 9-13, Convention 
Hall, Philadelphia, Penna. 
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NATIONAL ACME 


Reed Thread Rolling Attachments 


For Over 100 Different Screw 
Machines and Automatic Lathes 


Reed thread rolling attachments were devel- 
oped with the assistance and cooperation of 
screw machine and automatic lathe manufac- 
turers. This close association has resulted in the 
development of a versatile tool offering wide 
capacity for varied applications to meet the 
demands of thread and form rolling requirements. 


STANDARD SERIES B 


Adapters for over 300 different cross slide applications 


Special attachments designed and built for 
single and multi-purpose applications 


Write for your copy of Thread Rolling Attachment Bulletin B-2 for 
helpful information on Thread and Form Rolling 


REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 
HOLDEN, MASSACHUSETTS, U.S A 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Ind lis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 


a 
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WITH GOOD FABRICATION PROPERTIES 


AM 350 and AM 355 are metals for the space age! The combination of easy fabrication 
with high strength-to-weight ratio of AM 350 and AM 355 interests missile and supersonic aircraft 
designers with problems of high strength at elevated temperatures. 


This pair of precipitation hardening stainless steels from Allegheny Ludlum research 
are easy to fabricate in the annealed condition. They can be spun, drawn, formed, machined, 
brazed and welded using normal stainless procedures. 


Both alloys have high strength without embrittlement from room temperature to 1000°F, plus good 
ductility at elevated temperatures. They have remarkable stability and excellent corrosion resistance. 


AM 350 is available in sheet, strip, foil, small bars and wire. AM 355, best suited for heavier 
sections, is available in forgings, forging billets, plates, bars, wire, sheet and strip. 


For further information, see your A-L sales engineer or write for the new technical booklet, ““AM 350 
and AM 355,” Allegheny Ludlum Steel Corporation, Oliver Building, Pittsburgh 22, Pa. 


ALLEGHENY LUDLUM 


EVERY FORM OF STAINLESS... EVERY HELP IN USING IT 
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ABRASIVE CUTTING KNOW-HOW 





ACCO ’ 


for Better 
Values | 
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How Allison Wheels help you get 
Quick, accurate cuts on almost any material or shape 


e Abrasive cutting can give you cleaner cuts, faster—on 
almost any material from titanium to fire brick. But 
only when you use the proper cut-off wheel can you get 
the best results. That’s where your ALLISON-CAMPBELL 
Field Engineer can help. Show him your cut-off prob- 
lem, and he can select the ALLISON wheel that will cut 
your metals and other hard materials at speeds of just 
a few seconds per square inch—fine finish, without burn 
and with little or no burr—accuracy within close tol- 
erances. 

No matter what cut-off problem you have, chances 
are the right ALLISON wheel will do the job more quickly, 
less expensively, and more accurately than any other 
cut-off method. There’s a complete selection of ALLISON 


wheels for every abrasive cutting application. 

eee 
Resinoid bonded wheels are designed specifically for dry 
abrasive cutting machines. They cut at rates of 3 to 5 seconds 
per square inch, will cut 2” x 2” hardened steel on a standard 
chop stroke machine in 16 seconds. 


Rubber bonded wheels are used primarily for wet cutting 
operations to obtain the finest quality cuts on all types of 
steel, alloys, titanium, glass, and plastics. Rubber bonded 
wheels are sometimes used for cutting tubing dry with min- 
imum burr. 

Masonry cutting blades, including reinforced types, are 
available for both wet and dry cutting of such materials as 
fire brick, concrete block, glazed tile, and transite. Use of 
the proper ALLISON wheel can reduce down-time for furnace 
repairs by speeding the installation of refractory brick. 


Fiberglass reinforced wheels provide high cutting speeds 
while giving extra strength for many foundry cutting jobs. 
They’re available in both resinoid and rubber bonded types, 
help prevent accidents and costly breakage. 


GET THE COMPLETE STORY! Write for Bulletin DH-214 
for detailed information on abrasive cutting techniques, and 
the wide selection of ALLISON wheel specifications. ALLISON 
wheels are available 3” to 34” diameter, .006” to 3/16” thick. 
And remember— your ALLISON-CAMPBELL Field Engineer can 
give you specialized help. His know-how is your assurance 
of the efficient, accurate, and economical cutting you can 
expect from modern abrasive cutting techniques. 


* ALLISON ctrm.cWHEELS 


) 
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Allison-Campbell Division » American Chain & Cable Company, Inc. 
Y 923 Connecticut Avenue, Bridgeport 2, Conn. 
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Flopover cradle makes for 
unobstructed top loading. Holes 
are bored in two directions 
without change of setup 

in this off-highway truck 
differential carrier assembly. 


L-shaped Natco special for boring right-angle holes has both rough 
and finish cycles. it handles two sizes of parts. 


Handling Ease Alone 
Justifies This Natco Special 


This husky Natco does one job well—lIt bores big 
holes in hard-to-handle, heavy cast steel parts. 
International Harvester Co., Melrose Park, IIl., cuts 
handling time in half with this Natco special, and 
look what else it gets: better finish on the bores, 
longer tool life, improved alignment, tighter toler- 
ances, and more parts per hour. In short, higher 
quality and greater productivity. And a standard 
boring mill is released for general purpose chores. 
For such extra benefits from specials, call your 
Natco representative today. 


Only two boring bars with expanding bit heads are needed 
to bore these several different diameters and faces. 


The National Automatic Tool Company, Inc., Richmond, Indiana 
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Bits expand from boring heads. Head entering at top 
bores 4.725” and 10.250” holes at the same time. 





SET-UP and 
HOL.D-DOWN 
TOOLS 


Whatever its shape, a work piece can be quickly, 
easily and safely set up on any T-slotted table with 
ARMSTRONG Set-up Tools. Comprising a com- 
plete ‘“‘system”’ of supporting and holding devices 
in all essential sizes, ARMSTRONG Set-up Tools 
usually pay for themselves on the first job and con- 
tinue to lower costs for years to come. 


ARMSTRONG ARMSTRONG ARMSTRONG ARMSTRONG —— : : : 
PLANER JACK BRACING JACK VERTICAL JACK ADJUSTABLE Save Time: Keep costly machines and high priced 
step BLOCK men producing—save time otherwise lost while op- 
erators rummage in the scrap box for materials with 

which to devise makeshift set-up methods. 


Prevent Breakage and Spoilage—correctly de- 
ARMSTRONG “T” SLOT BOLT signed, machined from special steels or drop forged 


ARMSTRONG and heat treated, they are extremely stiff, strong 
=z “™ stor nuts — and reliable. 


ARMSTRONG ARMSTRONG ——— Increase Accuracy—hold work rigidly and support 
were WASHERS it fully regardless of shape. 
ARMSTRONG ; ; ; 
UNIVERSAL Prevent Accidents—end risk of set-up failure with 


ADJUSTABLE . fo s 
cane resulting tool breakage, damage or personal injury. 


Increase Profits—by reducing down time, increas- 
ee, ing man hour output, assuring accuracy, 
-= ARMSTRONG Set-up and Hold-down Tools cut 


ARMSTRONG ARMSTRONG } } 
nee aaa cae akan costs and build profits. They are part of every 
properly equipped tool room and shop. 


BSS Your Local Armstrong Industrial Dis- 
anmsmene (ee. pannel tributor carries a good stock of Set-up 


PLAIN CLAMP SCREW HEEL GOOSE NECK and Hold-down Tools. He offers you 


CLAMP CLAMP quick, efficient service on these, as well 
i as other, quality ARMSTRONG Tools. 
Pe: ARMSTRONG BROS. TOOL CO. 


DOUBLE FINGER ARMSTRONG ARMSTRONG 5215 W. ARMSTRONG AVE. * CHICAGO 46, ILL 
CLAMP FINGER CLAMP “U" CLAMP 
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* SPOT NEw S... 


@  Chrysler’s plan to switch from cast iron to aluminum for Valiant engines early 
this spring is being held up because management can’t see any clear-cut ad- 
vantage, either in manufacturing or for the user. If and when it comes, the 
switch should be relatively painless, because the engine lines at the Trenton 
plant were designed to handle either material. 


Japanese manufacturers, faced with strong worldwide opposition to their bar- 
gain-priced goods, plan to establish several assembly plants overseas. A pump 
assembly plant is planned for western Canada, an automobile assembly plant 
for Holland, and a railway car assembly plant for Argentina. 


Low-grade steels can be improved by addition of one-half to four pounds of 
refined uranium per ton of steel. Tests at the Canadian Dept of Mines and Tech- 
nical Surveys and at Eldorado Mining and Refining Co show the refined steel 
to have increased tensile strength,.improved fatigue and corrosion resistance. 
This may provide a volume peacetime outlet for uranium. 


Buick’s new compact car may have a V-8 in the 125-140-hp range, according 
to dimensions of some engine parts. 


Explosive forming equipment and the new high-energy pneumatic metalwork- 
ing machines have been placed on the government’s list of metalworking ma- 
chinery that cannot be shipped to Soviet bloc nations. 


An industrial heating equipment replacement formula is the goal of a study by 
the Industrial Heating Equipment Association and the Navy’s Bureau of Ships. 
As planned, it should resemble the Bureau’s Machine Tool Replacement Man- 
ual, which came out in 1957. An IHEA team has made inspection trips to sev- 
eral large shipyards. 


World steel output rose to a record 318 million tons last year, a 10% rise over 
1958. Previous record was 316 million tons in 1957. New records were estab- 
lished in Canada, Japan, Russia, West Germany, France, and the Benelux 
countries. Japan edged France as the fifth largest producer. 


Japanese Machine Tool Exporters Association has sent a six-man survey team 
to South Asia and the Middle East to study markets and cultivate new outlets 
for Japanese machine tools. Presently, most of the machine tools in these areas 
are imported from Western Europe, and some from Eastern Europe. 


An atomic length standard is expected to replace the US standard meter bar 
this fall, the National Bureau of Standards revealed at a recent budget hearing 
before the House Appropriations Committee. Meter would be equal to 1,650,763 
wave lengths of the orange light emitted by Krypton 86. Gage blocks are already 
being measured at NBS by light wave lengths. 


Reports from Russia of colored nickel plating may mean that one of the big 
problems in this field has been solved. Color is said to depend upon current 
density and immersion time. According to nickel plating experts here this could 
mean as much to nickel plating as anodizing did to aluminum finishing. 


AFL-CIO will renew its efforts to organize white-collar and professional em- 
ployees—engineers, scientists, and technicians—in all industries. One plan is 
to keep the white-collar staff in a plant separate in contract negotiations, negoti- 
ating issues that appeal directly to them, such as merit raises. Only common 
clause would be the contract termination date. 
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WASHINGTON ... 


Depreciation reform... 


Chairman Wilbur Mills of the powerful tax- 
writing Ways and Means Committee has again 
emphasized the degree of unanimity with which 
tax experts favor more liberal depreciation. 


Mills has come out strongly on the side of these 
experts. He has publicly said he finds “compel- 
ling” the arguments presented favoring a variety 
of methods of allowing faster write-offs as an 
aid to economic growth. 


However, there’s little likelihood of any signifi- 
cant legislation ths year. Leaders of both parties 
are solid against using any of the surplus for 
tax reduction. 


One move afoot, that could become a step to- 
ward more liberalization depreciation allow- 
ances, is that proposed by Secretary of Treasury 
Robert Anderson. 


Anderson has asked Congress to deny capital 
gains tax treatment to money a company gets 
from the sale of fully depreciated property, as 
the law now allows. The Treasury wants this 
kind of. income taxed as ordinary corporate 
income (at the 52% rate) not capital gains 
(25% rate). 

Anderson says if Congress will enact his pro- 
posal, then he’ll issue specific instructions to 
Internal Revenue agents to ease up on depreci- 
ation allowances. He admits that IRS agents 
often refuse to allow such equipment to be writ- 
ten off as fast as present-day conditions warrant. 


Faster obsolescence and stiffer competition from 
abroad are two good reasons for modernizing 
depreciation allowances, says Anderson. 


But unless his tax proposal is enacted, Anderson 
says more liberal allowances will simply lead 
to wider use of the capital gains device from 
sale of depreciated property. 

The Democrats in charge of Congress aren’t 
against Anderson’s proposal, but there’s doubt 
that in a short election-year session of Congress 
the idea can be gotten onto a rather full legis- 
lative schedule. 


Jurisdictional disputes .. . 


between industrial and craft unions, which the 
AFL-CIO chieftains hoped to cope with during 
their Miami meetings, aren’t any nearer solu- 
tion now than before the meetings. 


The labor leaders hoped to adopt a plan to take 
care of the thorny issue once and for all, then 
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call a special AFL-CIO convention this fall to 
get it ratified. But they were unable to get their 
ideas off the ground during their mid-winter 
session. 


$750-billion economy by 1970... 


has been taken up by the Nixon-Mitchell wing 
of the administration. They’ve done it by put- 
ting out—with a great publicity blast—a book- 
let outlining the manpower problems of the 
decade ahead. 


The message seems simple: A wave of unskilled, 
untrained youngsters will be pouring into the 
labor force, the war-babies of World War II. 
At the same time there’ll be a shortage of mid- 
dle-aged, middle-management engineers and 
managers who were born during the depression 
when child-bearing declined. 


Therefore, says Mitchell, much more training is 
needed for the youngsters, and maybe more of 
the oldsters are going to have to be kept on after 
retirement age. 


The expansion game... 


But there’s another message, not so prominently 
played up. That is that Mitchell and Nixon 
have decided to play the game on industrial ex- 
pansion that the Democrats have had for them- 
selves for many years. 


What Mitchell has done is take the increase in 
the work force, multiply this by a growth rate 
of about 4% a year or better—and come up with 
a $750-billion economy by 1970. 


The political effect .. . 


is to neutralize the long Democratic effort to 
put the Republicans on the wrong side of the 
growth and expansion issue during the coming 
campaign. Only a few weeks ago the Democrats 
belabored the Administration for its recent 3% 
per year growth rate, and said that 4.5% should 
be made a prime goal of public policy. 


Now Mitchell and Nixon have decided against 
standing pat, and are adopting the Democratic 
figures as being attainable under Republicans 
as well as Democrats. 


So now the argument will come to this: How 
to assure this faster rate of growth, and which 
part of the economy should be stimulated to 
contribute most to strength at home and inter- 
nationally. 





ANOTHER EXPANSION to Better Serve 
industry in the Soaring Sixties 


The recent opening of our Plant No. 
4 in Elk Rapids, Michigan, marks 
the fourth expansion in our manu- 
facturing facilities since we set up 
in business 35 years ago. In the 
intervening years, we have earned 
an international reputation for de- 
signing and building money-saving 
machine tools for many types of 
industries. We have also diversified 
our engineering and production 
talents so that our machines, which 
originally were specialized in metal- 
cutting operations, now reach into 
the nuclear power, electronic, chemi- 
cal, drug, cosmetic and food in- 
dustries and are used in processing 
many household products in every- 
day family use. To the many people 
who have helped us build this busi- 
ness, we say, ““Thank you, sincerely.” 


PLANT No. 3—MANCELONA, MICHIGAN 


SNYDER °°f!\ tsa 


ARTHUR COLTON COMPANY 


3400 E. Lafayette Avenue °¢ Detroit 7, Michigan 
PLANT NO. 1—DETROIT, MICHIGAN 


ae SOE By We, Rae Slim ae 
TO ee SS 


eo 


CIRCLE 229 READER SERVICE CARD American Machinist/Metalworking Manufacturing + February 22, 1960 





DETROIT... 


Production to soften?... 


Back in December automakers targeted an op- 
timistic 2,270,000 passenger cars for lst quar- 
ter of 1960 production. This total has since been 
shaved ever so slightly to 2,250,000 and so far 
no producer has made a definite decision to cut 
back further. It is a matter of waiting for the 
indicators to crystallize, for, as one man put it: 
“Right now I look into the old crystal ball and 
see my face in it.” 

Here is what bothers him: January production 
totaled 689,000 units whereas actual sales, 
though up 25% from December, amounted to 
only 450,000. Dealer inventories therefore 
climbed to 800,000 cars which, to be sure, is 
considered a workable figure. But, and it’s a big 
but, if the February production goal of 728,- 
000 cars is reached and sales do not increase 
correspondingly, dealers will end up with about 
1,000,000 cars on hand. This is considered to be 
dangerously high, especially by finance com- 
panies who bear the floor-planning risk. Bar- 
ring a spurt above the current daily selling rate 
of 19,000, a moderate softening is in sight. 


A spring surge?... 

Automen call the traditional spring upturn in 
sales the “spring thaw” because, they say, it 
is caused by the feel of the open road. For years, 
second quarter production and sales had been 
significantly higher than the preceding quarter. 
Until 1956, that is. No surge materialized in 
1957 or 1958 either, but it was back again last 
year at a healthy 30% rate. 

A 7,000,000 car year, freely predicted by many 
sources, depends entirely upon renewal of this 
phenomenon. Automakers have colorful trim 
schemes readied to offer at Easter along with 
a new bonnet. Fantastic sales contests will blos- 
som in every dealership. All of this will be 
backed by top-level executives in attendance at 
field meetings where they will ladle out their 
own abundant excess of sales fervor. 


Thinking “‘small”’... 


With a bow to the famous Volkswagen ad, both 
Ford and Chrysler readily admit underestimat- 
ing the market for Falcons and Valiants. On the 
other hand, they, and Chevrolet too, stand ready 
to adjust production to suit consumer prefer- 
ence. This flexibility is reflected in scheduling. 
Ford Division, for example, plans 370,000 stand- 
ard passenger cars this quarter, down 29,000 


from last year, to which must be added 123,000 
Falcons. The total is still 23% above 1959. 
Suppliers will certainly be hurt by the shift to 
compact cars. They contain less steel and tex- 
tiles, fewer parts and accessories, and, of course, 
they consume less gasoline and oil. Yet much 
of this must be considered plus business. A re- 
cent Ford survey reveals that 40% of Falcon 
sales have been made to persons who bought 
their trade-in on the used car market. Another 
9% went to persons without trade-ins, indicat- 
ing purchase as a second car. 

Available figures show that about 15% of Fal- 
con sales are at the expense of the standard-size 
Ford. The remainder must come from the year- 
old used car market, which has lately softened 
about $100 per unit. Valiants are still not plen- 
tiful enough to set up a pattern, but it may 
be significant that Falcon, Rambler and Dodge 
each have a slight edge on Plymouth in the race 
for third sales spot. 

Chevrolet officials freely admit that early 
troubles with fuel economy and fan-belt break- 
age have hurt current Corvair sales. Present 
owners are slow in coming to the dealer for the 
free fix, and meanwhile grouse to anyone who 
will listen. In this atmosphere, Chevrolet deal- 
ers find it easy, as well as more profitable, to 
switch the interest of a wavering Corvair pros- 
pect to the standard-size car. 


The turbine market... 


Big-Three automakers are divided into two 
camps on gas turbine development. Ford and 
General Motors now feel that these engines will 
never catch up with, much less pass, the steady 
progress of the reciprocating engines in pas- 
senger cars. Therefore, they are concentrating 
on lightweight, 300-horsepower units designed 
for eventual installation in heavy-duty trucks. 
A E Cleveland, Ford’s manager of reciprocating 
engine development, explains it this way: 
“Truckers will pay high to save weight on the 
front axle. They are running out of horsepower 
and the turbine’s principal advantag is low 
weight per horsepower.” 

Chrysler’s George Huebner, on the other hand, 
feels that successful application of gas turbines 
to pleasure cars could be only five to six years 
off. He can’t see the logic in trying to amortize 
tooling costs on the basis of an annual volume 
of 15,000 or so units in heavy-duty trucks. “Put 
it in passenger cars first,” he reasons, “and the 
modifications for other uses can follow.” 
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This Ex-Cell-O Bushing should outlast 
2 of the kind you are now using 


58-5 


POSITIVE PROOF! EX-CELL-O BUSHINGS 
GIVE TWICE THE AVERAGE BUSHING LIFE 


Recent plant-wide bushing life tests, conducted by a 
large heavy implement manvfacturer, established 
this astonishing proof of Ex-Cell-O superiority: they 
lasted more than twice as long as the next best bush- 
ings on the market. 

After drilling 16,300 test holes, the competitive 
bushing showed an average .0039” of wear—ready 
for scrap—while Ex-Cell-O bushings averaged only 
0017" of wear, less than half as much! 

As a cost-conscious competitive manufacturer, 
you owe it to yourself to investigate the very sub- 
stantial savings Ex-Cell-O bushings offer. Test them 
against any, or all, competitive bushings right in 
your own plant. 


Send your order to Ex-Cell-O Corporation at Detroit, 
New York, Downey, Cal., Lima, Ohio, and London, 
Canada. You'll get immediate shipment. Write for an 
Ex-Cell-O Drill Jig Bushing Catalog today. 


EX-CELL-O 
FOR 
PREC/S/ON 


MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINDLES 
CUTTING TOOLS + TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS + DRILL JIG 
BUSHINGS + AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 


CORPORATION 
DETROIT 32, MICHIGAN 
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AIRCRAFT 
and MISSILES... 


Union weapon: job insecurity... 

In Just two years, 38,600 jobs have been axed 
out of Southern California’s aircraft industry, 
costly casualties of the switchover from manned 
military aircraft to missiles. 

The worst is not over by any means, and most 
workers are worried to some degree at least 
just how their jobs will last in a constantly fluc- 
tuating production setup 

This same apprehension will become a potent 
weapon for the unions in upcoming contract ne- 
gotiations. They’re ready to go to the mat on 
two issues of paramount importance to the air- 
craft industry worker—severance pay and job 
security. 

The unions themselves are feeling the impact 
of the layoffs. For instance, in 1958 the IAM 
acted as bargaining agent for 177,000 aircraft 
and missile workers. This year, the union rep- 
resents only 157,000 workers. 

Take Douglas Aircraft, for example: employ- 
ment stands at 65,000 today, down from 72,000 
not so long ago, and the trend will continue be- 
cause Douglas’s R & D contracts, which call for 
fewer workers, are getting to be a bigger and 
bigger percentage of company business. 
Northrop, on the other hand, is in a compara- 
tively solid position, after weathering an econ- 
omy wave in’ 1958. Backlog has risen to $275 
million, and employment is at 16,000. 
Lockheed’s $1.17 billion backlog is essentially 
unchanged from last year, and several good con- 
tracts are in the shop: Polaris, anti-submarine 
warfare projects, and four space programs— 
Agena, Discoverer, Midas and Samos. 

North American, which took the brunt of 
manned aircraft cutbacks with cancellation of 
the F-108 and B-70, still has 63,000 people 
working on production of the Hound Dog missile 
and engines for several major missiles. 


More Polaris submarines... 

The Navy, pushing for an extra sum of close 
to $1 billion for six more Polaris submarines, 
plans to seek the funds through a supplemental 
appropriation request for fiscal 1961. This would 
be on top of the $41-billion defense budget for 
next year that Congress is already debating. 
Twelve Polaris subs are already under construc- 
tion or have been authcrized. The new budget 
earmarks funds for procurement of nuclear re- 


actors and other long-lead-time components for 
three more vessels. The Navy’s goal is a fleet 
of 45 Polaris missile-firing subs within the next 
decade. 

So far, however, there’s no sign of approval of 
this extra $1 billion, by the budget-conscious 
White House which disapproves investing heav- 
ily beyond present commitments until the Po- 
laris weapon system (the submarine and the 
missile together) has been proven operational. 


NASA’s supplemental requests... 


There’s a precedent for seeking a supplemental 
defense appropriation for next year, just in case 
the administration does buy the argument. 
Just weeks after submitting the fiscal 1961 ap- 
propriation request of $802 million for NASA, 
the administration bowed to Congressional and 
internal government pressures and grudgingly 
sent Congress a request for an additional $113 
million. Of this sum, $98 million is for the Sat- 
urn project, the remainder for the F-1 single- 
chamber, 1.5-million-lb thrust engine. 


Test facilities overcrowded... 


Key testing facilities can’t keep pace with de- 
mand as development of big missiles and space 
vehicles steps up, according to officials of the 
Air Force’s Arnold Engineering Development 
Center at Tullahoma, Tenn. Right now the cen- 
ter can handle only 50% of testing requests and 
must work on a tight priority basis. 

The test center has a five-year expansion pro- 
gram that would cost around $300 million and 
just about double the center’s capacity. It al- 
ready has some $300 million in existing wind 
tunnels, engine test facilities, and other test 
equipment. 

So far, though, the center has been unable to 
sell top Pentagon brass or Congress on expan- 
sion. 


High-thrust rockets... 


Solid rocket motors with 2-million-lb thrust 
may be feasible as a result of development work 
on butadiene-based solid propellants at Rocket- 
dyne Division of North American Aviation. 
Such propellants not only withstand the unusual 
stresses and strains of a single-grain rocket 
motor, but show better case-bonding properties 
than present polyurethane propellants. 
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The Turbo-Mobile Power Plant, a 6750kw completely self-contained 
power station on wheels, designed and built by Clark Bros. Co., Olean, 
New York. The high alloy and heat-resisting stainiess grade turbine 
discs and shaft were forged and rough machined by Heppenstall. 


Heppenstall Forgings add reliability 
to Clark Power Plant Gas Turbine discs 


Ingenious design and engineering have solved the 
problem of rapid restoration of power following 
natural disasters and war damage . . . or temporary 
power for fast growing residential or industrial areas. 
A Clark 6750kw gas turbine power plant can now 
roll in at normal rail speeds and put power on the 
line in the little time required to connect fuel and 
power outlet lines. It must be dependable, that’s 
why the turbine discs used in driving the axial com- 
pressor and generator are Heppenstall Forgings. 
Heppenstall Forgings, in any shape you may re- 
quire, are made from special Heppenstall open hearth 


carbon and alloy steels, or high alloy and heat 
resisting stainless steels from Heppenstall Electric 
Induction Furnaces. 

These Forgings must pass rigid inspection and 
ultrasonic testing . . . your assurance that each 
Heppenstall Forging becomes a trouble-free com- 
ponent of your product. And the satisfied user be- 
comes a steady customer. 

For the full story of how Heppenstall Forgings 
can build quality and performance into your product 

. . and your production machines . . . contact your 
Heppenstall Company Representative. 





MIDVALE-HEPPENSTALL COMPANY 


NICETOWN, PHILADELPHIA 40, PA 


> 


Materiais Handling Equipment 


HEPPENSTALL COMPANY 


PITTSBURGH 1, PENNSYLVANIA 


Bridgeport, Conn. - New Brighton, Pa 


Piants: Pittsburgh, Pa. - 


industrial Knives ° 
Vacuum and Consumable Electrode Melted Steels 


Forgings + Back-Up Roll Sleeves + Rings 


Hardened and Ground Stee! Rolls 


Die Blocks «+ 
Pressure Vessels 








MACHINE TOOLS... 


U S West-to-East trade eased... 
Export licenses for shipment of machine tools 
from U S plants to Russia are being granted by 
the Department of Commerce to Jones & Lam- 
son Machine Co and the Bryant Chucking 
Grinder Co, subsidiary of Ex-Cell-O Corp. Val- 
ue of shipments of form grinders by Jones & 
Lamson and internal grinders by Bryant is 
reported to be almost $2 million. 

Washington’s decision in these two cases indi- 
cates that if other applications are made for 
shipment of domestic-built machine tools to the 
Soviet bloc, they probably will be approved, 
provided that the types of machines are not on 
the positive (strategic) list. 

This favorable action follows close on a decision 
by federal officials to go along with several 
U S builders in taking orders for delivery to 
Soviet bloc customers from their European 
plants. These orders for machines not on.the 
positive list are subject to the securing of ex- 
port licenses from the governments of the coun- 
tries in which the machines are to be built. This 
means that the Treasury Department, which 
administers the Foreign Assets Control Act, is 
assenting to this action. 

This new development apparently puts foreign 
subsidiaries of U S builders on the same footing 
as native builders (British, French, Belgian, 
etc) in taking Soviet bloc business. 


Licenses freely given... 

Wherever machine tools have been of a type 
free from strategic restrictions, western Euro- 
pean governments have given their own build- 
ers export licenses rather freely. And these 
same governments have pressed Washington to 
cut down the positive list to a bare minimum. 
Washington, on the other hand, has seen fit to 
discourage domestic builders from taking and 
filling Soviet bloc orders. High officials have 
held to a policy that has made it next to impos- 
sible to get an export license for any machine 
tool for shipment to Communist customers. 
The shift in policy, exemplified in the Jones & 
Lamson and Bryant cases, gives hope to do- 
mestic builders that Washington no longer in- 
tends to leave the Soviet bloc markets to our 
European allies without U S participation. 


Positive list changed. . . 

Following types of machines have been removed 
from the positive list: right-angle lathes, bed- 
type milling machines, spar millers, internal 


grinding machines with heads capable of speeds 
from 80,000 rpm up, and hydraulic and mechani- 
cal presses that form material with melting 
points above 1900 C. 

Explosion equipment or presses actuated by ex- 
plosive materials have been added and cannot 
be shipped to Soviet bloc customers. 


Transaxle program looms... 


General Motors transaxle tooling program is the 
biggest development of interest to machine 
tool builders. Requests for tooling quotations 
are expected soon. The program, too late to affect 
1961 models, will be pointed toward 1962 cars. 
The deadline for receiving machine tools for this 
program is said to be March 1961. 

If 61 models get the transaxle, changes in sus- 
pension systems and perhaps even major body 
changes will be made too. 

Story is that General Motors may go in for uni- 
tized construction, a body development that it 
has left to Chrysler, American Motors and Ford. 
Machine tool builders are well into manufacture 
of machines for the in-line six-cylinder alu- 
minum engine planned by American Motors. 
This engine line is designed to handle cast iron 
as well as aluminum. Cast iron is used now. 
Oldsmobile is reported to have quotations for 
two or three new automated press lines. Fisher 
Body will produce all body stampings, with 
Buick, Oldsmobile and Pontiac making their own 
fenders, deck lids, hood panels, etc. 

Ford will have a “small” compact car with 
about a 95-inch wheelbase for the ’61 model 
year. Tooling already is going in for this job. 
So there will be “big small cars” and “small 
small cars” later on this year. Buick, Oldsmobile 
and Pontiac will introduce “compacts” featur- 
ing high maneuverability and high performance. 


The Mill acquires French interest. . . 

Cincinnati Milling Machine Co and its Dutch 
subsidiary, Cincinnati Nederland N V, have ac- 
quired an interest in Ateliers Mecaniques V 
Chomienne at Villeurbanne, France. Chomienne 
is to begin manufacture of Cincinnati centerless 
grinders as well as to continue to make its own 
range of precision machine tools. Cincinnati 
Nederland N V is in the midst of an extensive 
program for expanding its production facilities. 


DF 
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Salt River Valley Water Users Association, 


Phoenix, Arizona 


Saves $699.00 








per pump... 





by using ground and polished 


“ay 4 


STEEL BARS 


The men who operate the “‘Salt River”’ 
project have the job of supplying 
water to 240,000 acres of land in 
Arizona, where the Gila River joins 
the Salt River. The Association main- 
tains some 250 deep well pumps to 
help supply the required water. 
Richard Juetten, Supervisor of Salt 
River’s Pump Division, reports that 
the use of LaSalle FATIGUE-PROOF 
steel bars has permitted a saving of 
$699.00 per pump . . . a potential 
saving of $174,750 when applied to 
the 250 pumps now in operation. 


Mr. Juetten’s report follows: 


using C-1045 
10’ x 23/16" dio. shaft.....+. i 
314” shaft housing 
2 bearings, 314” x 2-3/16"....... 21.72 
Shaft coupling........ oxrvecctcns 5.06 


TOTAL COM dan dicedddgncesceccesget.A8 
MOR WORT SE is cc cchiwseccicsss 8.15 


“I have figured our direct saving re- 
alized by using La Salle FATIGUE- 
PROOF steel bars in place of standard 
C-1045 steel shaft in our deep well 
turbine pumps. 
““FATIGUE-PROOF enables us to use 
bars only 1114” in diameter . . . in- 
stead of 23%” diameter shafts which 
were necessary when we used C-1045 
. and this despite higher horse- 
power, more weight, and additional 
pump bowl assemblies. 


“Here are comparative costs per 10- 
foot section (of a 300-foot pump 
shaft):”’ 


using FATIGUE-PROOF 


40! x 1.11/16" dia. FATIGUE-PROOF. $22.59 
#3" shaft housing. ...«s.ceseesesss 19.80 
“2 bearings, 3” x 1-11/16"........ 13.46 

Shaft coupling. ..6..cccccesceecs 2.34 

TOTAL doi vies dvdicdacaceus 05 G08.0P 


Cost per foot reduced to. ....ss05$ 5.82 





RESULT: A saving of $2.33 per foot... or $699.00 when applied to a 300-foo! pump 
setting. And this doesn't take into consideration reduced power consumption. 


"ee 


ASK FOR 24-PAGE BOOKLET —'t tells the 


complete story of FATIGUE-PROOF® 
name 
STEEL CO. title 


company 
1416 150th Street oddress 
Hammond, Indiana 

















city and zone state. 





Mail to La Salle Stee! Company, 1416 150th Street, Hammond, Indiana 
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MATERIALS... 


Powdered plastic... 


Polyethylene powder is a jack of many manu- 
facturing trades. It can be used in metal finish- 
ing, as electrical insulation, or as a basis for cor- 
rosion resistant coatings. You can even mold a 
small boat from the fused powder. 

Trouble is, finely divided polyethylene has been 
almost impossible to get. Its versatility in metal- 
working and plastics manufacturing has been 
recognized for years, but so has the difficulty 
of producing it in quantity. For one thing, the 
heat generated in milling or grinding polyethy- 
lene into a powder melts the plastic. And static 
electricity makes screening difficult. 

But now U S Industriai Chemicals Co, New 
York, has announced that beginning next month 
it will put two million pounds of the powder on 
the market a year. Trademark: Microthene. 
The company is licensee for powdermaking 
processes developed in Europe. 

Dispersed in water or alcohol, the powder can 
be sprayed, dipped, slush-coated, or applied by 
a wide variety of inexpensive techniques. Heat- 
ed, it forms a corrosion-resistant coating. Or it 
can be applied by fluidized-bed techniques di- 
rectly to heated metal (AM—Dec 28 ’59, p 72). 
Moldings too large to be produced by normal 
injection or compression techniques can be made 
with fine polyethylene powder. First, a double- 
wall sheetmetal pattern, or mold, is made. Pow- 
der is then fed into space between the walls. 
The mold is heated in an oven or with steam 
until the powder melts and fuses into a solid 
which is stripped off. Large containers and 
drums, even small boats, have been made this 
way in Europe. 

Abroad, the powder has been used for coating 
paper, wood, glass, metal, and such textiles as 
automobile seat covers and upholstery. Coatings 
can be extra thin, or of any desired thickness, 
for that matter. It can also serve as an additive 
in waxes, or in rubber to improve mold release. 
Microthene will be available in either spherical 
or irregular (somewhat dendritic) particle form. 
Introductory prices: 65¢ a pound for smaller- 
than-200-mesh, 40¢ a pound for 50-to-200 mesh. 


Plastic-pipe coupling... 

Developed by Esso Research and Engineering 
Co in cooperation with the Spiral-Glas Pipe Co, 
Old Bridge, N J, a new mechanical coupling 
device is expected to help make plastic pipe 
practical for use by the oil industry. It prom- 


ises fast and secure joining of pipe sections of 
any size. Creation of the coupling was part of 
the development of a new glass-reinforced resin 
pipe plus liner by Esso Research and a number 
of plastic-pipe manufacturers. 


Organometallics... 

It’s a big name for a big field which is creating 
quite a stir among researchers these days—and 
will surely affect many phases of manufacturing 
as new materials develop. Organometallics are 
compounds that have an organic structure but 
contain a metal. Not entirely new—mercuro- 
chrome antiseptic, tetraethyl lead used in gaso- 
line, and the hemoglobin in blood, are typical 
of these compounds—our knowledge of them 
has just scratched the surface. 

Many new possibilities stem from fairly recent 
discoveries of how to combine metallic atoms 
with organic compounds. Products for the future 
are expected to include “miracle” drugs, fuels, 
lubricants, synthetic fibers, plastics, fungicides, 
corrosion preventives, conductive coatings, dec- 
orative finishes, and many others. One com- 
pany’s laboratories have made over 3000 of these 
metal-containing compounds—all different. 

In lubrication applications, organometallics 
need not be oil-like to do the job. Some, for in- 
stance, decompose on rubbing metal surfaces, 
to form a friction-reducing film. Normal oils 
would be forced out by pressure of the moving 
parts, leaving them unlubricated. 

Compounds can be tailor-made. Prepared one 
way, for example, a group of compounds will 
dissolve in water, evaporate readily, and con- 
duct electricity—might offer a new plating tech- 
nique. Prepared another way, they will dis- 
solve only in gasoline or oil—and will not con- 
duct electricity. A window of the future may 
transmit light only when an electrical current 
passes through it; become opaque—its own 
shade—when current is shut off. You'll be of- 
fered many products of this research in the 
years ahead. 


D-C power demand doubles... 


High current d-c power supplies have more than 
doubled since 1957, and their price level has 
risen by 37.4%, according to Technical Infor- 
mation Corp, consulting engineers in instru- 
mentation. Albert F Craig, president of TIC, 
feels that the increase results primarily from 
the use of transistors. Since 1957, the number of 
manufacturers jumped from 47 to 33. 
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COMPETING WITH A COMPANY 
WHO GRINDS PARTS UP TO 50% FASTER? 


If you are grinding parts like these on other than a Bryant Centalign® you 
are losing out to competitors who do. 

This fact is proven by the many manufacturers who are setting production 
records and improving their competitive position—with Bryant Centaligns. 

Only the Bryant Centalign with its advanced design principles enables you 
to grind straight bores, tapers and precision bearing raceways with consist- 
ent accuracy at record breaking production rates. 

Investigate what the Bryant Model “C” Centalign and its tooling, job 
engineered for quick change over and minimum down time, can do for you. 

Inquire, too, about the Bryant Vertical Centalign (for cam-type parts) and 
the Bryant Model B Centalign for miniature and instrument bearing work. 


BRYANT Chucking Grinder Co. 


10 CLINTON STREET, SPRINGFIELD, VERMONT 
Offices: Indianapolis « Cleveland « Chicago + Detroit - Mt.Vernon, N.Y. « Philadelphia 


Internal Grinders + Special Machinery 
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WHAT'S AHEAD... 
in Metalworking 


New production records every week... 


Metalworking production is breaking all records 
week by week. The operating rate rose to a new 
peak in January and has stayed right up there 
ever since. What’s more, the chances are that 
activities will continue at this dizzy height for 
some time ahead, despite the fact that a tem- 
porary drop in automobile assemblies may occur. 
The AM/MM Production Index is estimated at 
188 for January (1947-1949=100). That figure 
is holding for February too. And March prom- 
ises more of the same. The operating rate is a 
healthy 10% above that of a year ago. More- 
over, production, as measured by the index, is 
up almost 10% since November. 

Steel supplies are just about back to normal, 
and the few tight items (flat rolled products) 
should be back to normal levels by the end of 
the first quarter. 

Steel producers say they had some evidence in 
the past few weeks of deferred orders. Not cut- 
backs or cancellations, simply a case of defer- 
ring some shipments until the second quarter. 
It still appears that steel production this year 
will be very good, and should exceed the pre- 
vious record of 117 million ingot tons by a 
comfortable margin. 

Fastener shipments rose 17% last year, and 
manufacturers report continuing good business. 
Outlook for 1960 is pegged at 10 to 20% above 
1959. One producer sees 1960 as the biggest 
year ever for the fastener industry. 

Auto parts producers report no cutbacks in or- 
ders coming from Detroit, and continue to pre- 
dict healthy increases in sales for the first 
quarter. As one spokesman put it, “They [De- 
troit] just revised their estimates on an increase 


"a 


from maybe 18% to maybe 12%, and it has 




































































people all worried. That 12% increase is still 
a healthy one, isn’t it?” 

Sales of bearings are continuing at levels 30% 
higher than this time last year, and manufac- 
turers expect 1960 sales to be about 20% higher 
than 1959. 

Malleable foundry operations are still running 
at peak capacity, and should stay there as long 
as the orders from Detroit hold up. 

The nation’s foundries will need over $509 mil- 
lion in new capital equipment during the next 
two years, according to the American Foundry- 
men Society. Most needed is more efficient ma- 
terials handling equipment. Some 58% of the 
foundries reporting to the AFS survey list this 
as a major need. 

Materials handling equipment manufacturers re- 
port continued optimism for 1960. The out- 
look is for sales increases of 15 to 25% over 
1959—and 1959 was 20% better than 1958. They 
do not expect a boom first quarter, but predict 
a healthy sales picture for the second half. 
Stamping plants report substantial business in- 
creases since January, when things were in a 
bit of a slump. Business is currently running 
5 to 15% ahead of this time last year. Back- 
logs, though not huge, are still good. 
Metalworking job shops report much the same 
state of business as the stampers: Business is 
good, backlogs are satisfactory, and the rest of 
the year looks good. Work is running 5 to 10% 
ahead of January 1959. 

Though this is not a peak period for farm ma- 
chinery sales, manufacturers are reporting good 
business. This despite the fact that farm income 
seems to be tapering off. Machinery prices are 
currently being raised 2 to 3%. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


188 JAN. DEC. NOV. DEC. 
Esti- Pre- Re Year 
mated liminary vised Ago 
Total 
Index 188 184 172 165 





Machinery .... 153 153 132 


Electrical 
Machinery .... 


Other 
Transportation . 313 


Other 
Metalworking . 155 
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\ WVTHATI’S AHHAD... 
in Business 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


JAN. DEC. NOV. DEC. 
Esti- Pre- Re- Year 


liminary vised Ago 


mated 
Total Index 
159.8 159.6 159.5 157.9 159 

e 





Metalworking 
Machinery . 188.7 


Other Machinery 

exc. Electrical . 172.1 
Electrical 

Machinery . 162.4 


Fabricated Metal 
Products 


188.8 182.2 


171.9 168.8 


162.4 158.6 








148.2 148.4 
































Further gains in business ahead... 


You can detect some jitters over the business 
outlook for the coming months. But don’t let 
the pessimists disturb you. The outlook remains 
bright, and the overall level of business as meas- 
ured by the gross national product promises to 
register steady gains. 


One reason for the pessimism generated in re- 
cent weeks is the disappointing automobile sales 
record to date this year. New cars have not been 


taken up rapidly enough to fulfill the 7 million 
sales level anticipated for 1960. 


On the other hand, there have been unexpected 
developments that support a brighter business 
outlook for the future. Construction activity, 
for example, has held up much better than had 
been expected. Residential construction has 
bounced back strongly since last October’s dip. 


A steady rise in personal incomes is a safe bet. 
Disposable income, the key factor determining 
consumer spending, should climb to an average 


level of $355 billion for the second quarter of 
the year. That represents a gain of $15 billion 
over the final quarter of 1959. And because 
prices have held fairly steady in recent months, 
increases in income add up to real gains for 
consumers. 

Government spending, too, will continue to 
climb. The budget surplus charted for next year 
by the President will not come about because 
of spending cuts. It will result from bigger 
receipts—brought on in turn by bigger cor- 
porate and personal incomes. 

And rounding out the picture will be the bigger 
capital expenditures of business firms. 

All these factors point to substantial gains in 
business in the months ahead. By mid-year the 
GNP will have gone well past the $500 billion 
mark (on an annual basis). For the second 
quarter as a whole, GNP should average about 
$512 billion, a gain of $14 billion over the cur- 
rent quarter. 





WEEKLY BUSINESS 


Business Week Index of Activity 
Steel ingot operations (thousands of tons) 
Electric power output (million Kilowatt hours) .. 
Production of automobiles 


INDICATORS 


Engineering construction awards (Eng. News-Record, millions) 


INDICATORS 


QUARTERLY BUSINESS 


Gross National Product (billions) 
Expenditures of new plant and equipment 


(1947-1949—100) * 


(millions) 


Latest Preceding Yeor 
Week Week Ago 


160.5 161.1 147.6 
2,690 2,683 2,371 
14,097 14,313 13,292 
165,367 173,231 114,282 
374,798 377,440 284,240 


Preceding Yeor 
Quarter Ago 


478.6 457.1 
33.95 30.62 


Lotest 
Quarter 


482.0 
34.40 


Profits after taxes electrical machinery industry (millions) 291 296 218 
Profits after taxes in primary iron and steel industry (millions) -89 552 200 
Profits after taxes in motor vehicles and parts industry (millions) .... 229 592 39 
Profits after taxes machinery (except electrical) (millions) 345 400 223 
Motors and generators new orders index (1947-1949—100) .. , 164 190 140 


*Seasonally adjusted 
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T4 
American” TRACER LATHES 








#4 No. 135 


“gives a complete description 
and shows many examples, 
It's yours for the asking. 


THE AMERICAN TOOL WORKS CO. Cincinnati 2, Ohio, U.S.A. 


... have won 
acclaim in this 
Jebel mm eve-heur -” 


a 
‘te eg 


The Mechanical Division of General Mills, Inc. 
in Minneapolis, Minnesota uses “AMERICAN” 
Tracer Lathes for their contouring work. 17 years 
of ordnance and instrument work have con- 
clusively demonstrated to the General Mills 
officials that only the highest quality equipment 
can produce the precision work that their con- 
tracts require—result ‘‘AMERICAN” selection. 


More production per man hour is the answer and 
only answer to spiraling costs—modern, high 
production machinery is the answer to greater 
production per man hour. Judging from reports, 
the Mechanical Division of General Mills, Inc. 
has found this to be true. 


LATHES AND RADIAL DRILLS 
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How Armco Stainless Steel Bars 


help you cut dollar-wasting rejects ~ 


In the face of rising labor costs and severe competition, 
any way you reduce rejections means a brighter profit 
picture. For the parts you make that must resist corro- 
sion or heat, Armco Stainless Steel bars offer you not one 
but three ways to cut rejection rates and re-work costs. 


1. Consistently high quality of Armco Stainless Steel 
bars—from end to end and bar to bar—is assured 
by rigid inspection and metallurgical control. Uni- 
form machinability means finish and size tolerances 
are easier to hold within limits. 


. Armco Stainless Steels cut rejects because they 
are available in 11 free-machining grades in a 
wide range of sizes and shapes. Free-cutting means 
faster production, fewer machining problems. Sizes 
and shapes that meet your requirements mean 
less machining, even elimination of operations. 


. Armco also offers extensive technical services that 


help you keep the reject bin empty. Down-to-earth 
information on the how and why of machining stain- 
less is available in Armco booklets, a shop manual, 
and a motion picture you can borrow. Helpful as- 
sistance on troublesome problems can be obtained 
from Armco’s machining specialists who have years 
of practical experience. 


Use Armco Stainless Steel bars and take advantage of 
these three ways to reduce costly rejection rates in your 
shop. See for yourself how they help boost production 
and profits. 

For more information just call your distributor of 
Armco Stainless Steels or write Armco Steel Corporation, 
1340 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 





pRMCO 


Armco Division * Sheffield Division « The National Supply Company + Armco Drainage & 


\/2 Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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Lip Service But No Action 


Everybody is for it. The chairman of the House 
Appropriations Committee thinks it a good thing 
for the country. The Senate Small Business 
Committee has voiced its wholehearted approv- 
al, after a full-dress hearing. 


Even President Eisenhower... 


had a good word to say for it in one of his re- 
cent messages to Congress. And various surveys 
from time to time have strongly registered the 
conviction of many manufacturers that its adop- 
tion will stimulate the growth of the national 
economy and put industry in a better position 
to compete against high costs. 

But unfortunately the trouble is that no one 
will assume the leadership in doing other than 
merely talking about it. I am referring to more 
liberal tax writeoffs on capital equipment. 

While high Washington officialdom has ex- 
pressed agreement with the principle of faster 
recovery of capital investments, it also has 
made clear its opinion that Congressional action 
to make such recovery possible is not politically 
feasible. The initial expense to the Treasury in 
reduced tax revenue would be too costly at a 
time when noble efforts are being made to bal- 
ance the federal budget. 


It seems to be all right... 


for us to pour out billions in public funds to 
help the economy of other nations, many of 
whom are doing very well for themselves at 
this point. But thumbs are down on taking 
positive action that will directly benefit our own 
economy and will pay Uncle Sam handsomely 
as its effect is felt more and more. 

This sort of stalemate—lip service but no ac- 
tion—could go on endlessly. But eventually it 
will become intolerable as outmoded deprecia- 


tion practices are allowed to persist and there- 
by hold back much-needed investments in new 
modern production equipment and processes 
that take advantage of today’s technological ad- 
vances. 

Our neighbors in Canada and our allies in 
Western Europe are wiser than we. They have 
adjusted their tax laws to encourage manufac- 
turers to modernize. Never in history has Eu- 
rope’s economy grown so fast nor has it poured 
so many billions into new plant and equipment 
as in the past few years. If anything, the ex- 
pansion pace is quickening rather than slack- 
ening. 


The competitive challenge... 


to us has never been so frightening. The Euro- 
pean nations, and Japan, with much lower costs 
than ours, are winning against us in world 
markets and are giving us a hard time here at 
home. Manufacturers with obsolete production 
facilities, and that means high costs, will find 
the going very rough. 

Washington therefore should give without 
delay every possible encouragement to industry 
to weed out its inefficient equipment and replace 
it with machinery of today’s productivity and 
precision. What could be more disastrous to our 
economy than to let industry drift into a posi- 
tion where we become a second-class power 
in our application of modern technological de- 
velopments! 

The most practical and helpful stimulus that 
the federal government can give is to liberalize 
the depreciation rates on capital equipment. 
U S manufacturers should be granted the same 
opportunity to recover their investments in 
modernization that British, French, German and 
Canadian manufacturers have. The time is at 
hand to substitute action for lip service. 


wrteainn Tovey eoiTor 
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DRIVING LUGS 
oe} gees, | 
CUTTING EDGE 


AMPLE STRENGTH 
BEHIND THE 
CUTTING EDGES 








TOUGHEST DRIVE OF 
ANY “HAND-DETACHABLE” 





e101 0) nea-1=10)-1— PLENTY OF 
DOUBLE ABUTMENTS CHIP SPACE IN 
AND DOUBLE LUGS THE FLUTES 


Quality material and care in manufacture are two good reasons 
why Continental Counterbores last longer. Another reason is 
design. 

Because of the way double driving lugs on the cutter shank 
engage abutments in the holder socket, driving forces simply 
create compression, not shearing or wedging action. The result is 
a balanced, positive drive—the toughest drive of any “hand- 
detachable"’ counterbore. 

Notice how close the drive lugs are to the seating shoulder of 
the cutter. They're designed that way to give the extra torsional 
rigidity needed to resist machining forces. Flute design provides 
arnple area for smooth chip flow, easy cutting. 

And, of course, no matter how heavy the cut, a Continental 
Counterbore will always disengage with just a twist of the wrist. 


Write direct, or ask your Ex-Cell-O Representative for a free 
copy of a new booklet that lists standard Counterbore sizes and 
tells everything you'll want to know about these versatile tools. 


CTW) 


. 
A quarter-turn by hand engages or 
releases a Continental Counterbore. This TOOL WORKS 
Standard Drive is also used for Continental 


spotfacers, countersinks, inverted cutters 
and special end-cutting tools. DIVISION OF EX-CELL-O0 CORPORATION, DETROIT 32, MICHIGAN 
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OPTICAL 
~ LINEUP 


Checking perpendicularity 

of column ways after machine has 
been leveled. Jig transit on 
adjustable stand is sighted against 
white-faced optical scale 


... shortcut to tooling precision 


Is precision alignment of machine tools and fixtures with optical instru- 
ments the exclusive province of the aircraft industry . . . just a little too 
fancy for the average shop? Not at all. Here’s why .. . 


By Loyd E Batchelor, master mechanic 


Aircraft Engine Operations, Allison Div, General Motors Corp 


In just two years, $8000 worth of 
optical instruments have paid for 
themselves at General Motors’ Al- 
lison Division. Not only have they 
drastically cut down on the time 
required to level and align machine 
tools, assembly fixtures and pre- 
cision rigs—their ultimate effect on 
the accuracy of end products is vir- 
tually incalculable. 


The aircraft and missile industry’s 
credo of accuracy in production to 
produce accuracy in product should 
apply to virtually every metalwork- 
ing shop, large or small, and optical 
tooling is a means toward that end. 
Optical tooling programs developed 
by the aircraft industry are readily 
adaptable throughout the metalwork- 
ing industry. They can easily deter- 
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mine, for example, whether a given 
surface is flat, level, plumb, or 
square with another surface—within 
tolerances difficult to achieve by any 
other method. 


Four basic instruments 

Allison has found that four basic 
optical tooling instruments will per- 
form most jobs: an alignment tele- 
scope, an alignment collimator, a 
jig transit, and an optical tilting 
level (all were included in the $8000 
outlay, along with targets, mounting 
devices, optical target scales, and 
other accessories). All equipment 
was purchased from a single maker 
on the theory, which has _ subse- 
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Optical lineup . . . 


quently proved correct, that this 
would concentrate responsibility for 
the success of the program. 
With this setup, Allison has: 

@ Saved hundreds of man hours 
in overhauling a large planer: level- 
ing and aligning the bed, columns 
and rail to within 0.001 in. 

@ Aligned bed ways, column and 
spindle of a large horizontal-bar bor- 
ing, drilling and milling machine 
with a precision optical level, jig 
transit and alignment telescope in 
two to three hours, with only one 
man doing the job. By conventional 
methods, this job required as much 
as five or six hours, and results were 
nowhere near as accurate. 


Checking gear boxes 

@ Made periodic optical checks of 
alignment of gear boxes for a pre- 
cision torque test rig (photo at top 
of page opposite) in one hour—in- 
cluding moving optical equipment to 
the department and setting it up. 
Before that, when precision bars and 
dial indicators were used, this job 
took 3-4 hours. Now, the drives 
(spaced 6 feet apart) are kept in 
alignment within + 0.0002 in. ver- 
tically and horizontally—much closer 
than was thought possible before. 


@ Optically checked and leveled 
four trunnion pads and four mount- 
ing pads of an assembly fixture for 
a commercial turboprop jet engine 
within 0.002 in. in two hours. Before, 
this operation involved setting up 
the fixture on a large surface plate, 
where several days were required 
to check it with height gages. 


Aligning a gun drill 

Aligning a 22-ft-long-bed, two- 
spindle horizontal gun drilling ma- 
chine was a problem, so much so 
that misalignment at times prevent- 
ed using both spindles at once. 

Formerly, the machine and fixture 
had to be checked at least once a 
week with hardened-and-ground 
steel alignment bars and dial indi- 
cators—an operation that often took 
two men four or five days. 

A complete optical check of this 
machine and its fixture now takes 
two men only three to four hours 
—and rechecking is needed only oc- 
casionally. Too, optical instruments 
showed that machine alignment was 
being affected by heavily loaded 
shop lift trucks moving along an 
adjacent aisle. 

When the machine was mounted 
on a new foundation (a 36-in.-thick 
reinforced concrete pad separated 
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Optical equipment moves around the shop easily and quickly in this castered steel 
cabinet. Operator is mounting the alignment telescope on an adjustable stand provided for 


checking large machines and surface plates 


from the shop floor by a %-to-l-in. 
tar-filled gap) vibration no longer 
affected its accuracy. 

Large precision surface plates, for 
assembly, inspection, and tool-mak- 
ing operations throughout the plant, 
are now checked optically. It 
has been found that such a proce- 
dure materially reduces time and 
cost of maintaining accuracy. 


How instruments work 

Here is a rundown of how Allison 
employs each of its four basic opti- 
cal checking instruments: 

Alignment telescope: This instru- 
ment provides a long, straight, sag- 
less optical reference line for a wide 
variety of optical checking setups. 
Its field of view (approximately 30 
minutes of are at infinity focus) au- 
tomatically increases in angular val- 
ue as the point of focus is moved 
toward the instrument. In this way, 
the actual size of the view is about 
the same for all working distances. 

The instrument’s magnification 
varies from about 4 power at zero 
focus to 46 power at infinity focus. 
Resolving power (as checked by Na- 
tional Bureau of Standards proce- 
dure) is 3.4 seconds of arc. 

Horizontal and vertical microme- 
ters are built into the telescope so 
that the instrument itself may be 
precisely leveled and aligned to 
within 0.001 inches, 

Allison bought as an accessory to 
the regular eyepiece a right-angle 
prismatic eyepiece, which increases 
the instrument’s adaptability to 


close-quarter work. The attachment 
also makes it possible to mount the 
instrument at floor level, or close to 
a parallel wall or column or similar 
obstruction, and still read it easily. 

Another telescope accessory, which 
can also be used with the alignment 
collimator, is an optical tooling 
square that makes it possible to set 
up an optical plane perpendicular to 
an established line of sight. The 
square, mounted on the end of either 
the telescope or the collimator, in- 
corporates a pentaprism that turns 
a line of sight through a right an- 
gle, though the square itself may not 
be properly aligned. This attach- 
ment is particularly useful in estab- 
lishing or checking perpendicularity 
between horizontal and _ vertical 
ways, or between a spindle and ma- 
chine table. 

Alignment collimator is especially 
helpful im checking alignment of 
guide bushings in machines or in 
jigs and fixtures. In essence, a col- 
limator is a reflecting target that 
bounces back a light beam from the 
telescope so that the viewer can 
check alignment of a particular piece 
on a scale within the telescope it- 
self. When the collimator’s tilt tar- 
get and its alignment target are co- 
incident with the line of sight, the 
axis of the containing cylinder also 
coincides with the line of sight. 

At Allison, collimators and tele- 
scopes are teamed up to check align- 
ment of guide bushings in gun drill- 
ing machines, and of inspection bush- 
ings on gear cases of torque-testing 
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machines. It is suggested that equip- 
ping machine tools, test stands and 
similar equipment with inspection 
bushings would make this job much 
easier. 

Jig transit. This instrument, orig- 
inally designed for optical tooling 
setups in the aircraft industry, also 
is adaptable to many jobs in the 
machine shop. Basically, it works 
like a surveyor’s transit. 

Allison’s jig transit is equipped 
with an optical micrometer and a 
striding level, so that it can be quick- 
ly adjusted to check the verticality 
of a plane, or to measure the actual 
position of a surface either vertically 
or horizontally in any plane per- 
pendicular to its line of sight. 

The jig transit has two plate lev- 
els for quick adjustment in setup. 
It differs from, say, surveyor’s trans- 
its in that its minimum focus is 3 
feet from its center, instead of the 
usual 5 feet. A prismatic eyepiece 
makes it easier to sight points at 
high angles. The eyepiece can be 
rotated 360° so the transit can be 
used near obstructions. 

The plane of the line of sight of 
the jig transit can be adjusted later- 
ally, causing it to coincide with the 
vertical axis of the transit, and mak- 
ing it possible to reverse the tele- 
scope in aximuth without shifting 
the vertical plane horizontally. 

The jig transit’s built-in 24-power 
telescope has a resolving power of 
24 seconds of arc (by NBS test pro- 
cedures), an effective aperture of 
1.18 in., and a field at infinity focus 
of 1°10’. 


Tilting level for machine beds 

Optical tilting levels are especi- 
ally adaptable to precise leveling of 
machine beds, surface plates, test 
fixtures and similar production and 
inspection units. 

The level’s telescope is tilted about 
a horizontal axis that intersects the 
instrument’s vertical axis. Thus the 
above-ground height of the tele- 
scope axle doesn’t change as the in- 
strument rotates—even if the center 
spindle isn’t vertical. 

Allison’s level has a coincidence 
bubble viewing system (the two ends 
of the bubble can be viewed and 
compared at the same time), so a 
tilt of 1 second of arc (about 0.0015 
in. at 25 ft) is easily noticeable. 
Adding, too, to the efficiency of the 
level is its fitted-on optical microm- 
eter, which aids in checking accu- 
racy of methods for leveling ma- 
chine ways and beds. 
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Two ways optical checking increases 
tooling and product precision at Allison 


Checking a torque test rig: special 6-inch-long, 6-inch-OD, 2%-inch ID steel bush- 
ings are located at the top and side of each of two gear cases, spaced 6 feet apart on the 
bed of the rig, to simplify periodic optical checks of horizontal and vertical alignment 
of the gear cases. Here, an optical specialist sights through alignment telescope to 
targets in collimator at rear 


Checking a gun drill with an alignment telescope: specially bored bushings 
in the fixture of a large 2-spindle gun-drilling machine hold alignment telescope (right) 
and collimator (in center of fixture bushings) to check alignment of fixture bores with 
machine’s spindle. Optical inspection showed this machine needed a special foundation, 
separated from shop floor, to stop vibration 
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A screw is not a bolt—or is it? 


“You say that this is a cut-thread 
screw and that’s a_ rolled-thread 
serew. Just what’s the difference?” 
“Well, first of all, when I said it 
was a cut-thread screw I didn’t 
really mean that the thread was cut. 
Actually, it was rolled on that 
thread roller over there. You see, 
it’s really a rolled thread, but we 
call it a cut thread because .. .” 
Confused? Admittedly, this bit of 
conversation is fictional, but it 
points out a serious problem—indus- 
try’s failure to standardize on 
terminology. Especially is this true 
of the older branches of industry; 
the fastener industry is a prime ex- 
ample. It’s here you'll find the cut 
thread that is rolled; the debate as 
to what is a screw and what is a 
bolt; terms whose origins are by 
now obscure; and individual prod- 
ucts that can be specified (and 
priced!) in a number of ways. 
Does a solution exist? It won’t be 
a quick or easy task, but several 
steps have already been taken. Just 
recently, Russell, Burdsall & Ward 
Bolt and Nut Co, Port Chester, NY, 


published a revised list of fastener 
nomenclature. Reproduced here in 
a slightly condensed form, this list 
(covering only RB&W products) 
should prove valuable to fastener 
manufacturers (some already fol- 
low the new nomenclature), de- 
signers, purchasing agents, distribu- 
tors and, eventually, the consumer. 

Although the list is self-explana- 
tory, there are several items that 
should be pointed out. First, there 
is the distinction between a screw 
and a bolt. In RB&W’s terminology, 
a screw is a headed and threaded 
product furnished without a nut; 
whereas a bolt is a headed and 
threaded product furnished with a 
nut. As a further simplification, 
coarse thread (NC) is considered 
standard and will be supplied un- 
less otherwise specified. 

Next, you'll note the terms full- 
size body and undersize body. Full- 
size body indicates a screw on 
which the major diameter of the 
thread is equal to the body diam- 
eter. Formerly this was often 
called a cut-thread screw because 


the thread-to-body relationship is 
similar to that of a thread that has 
actually been cut. Despite the name, 
many of these threads are rolled. 
Undersize body indicates a screw on 
which the pitch diameter (halfway 
between major and minor thread 
diameter) is equal to the body size. 
These are rolled threads both in 
name and method of manufacture. 
If a product is available in both 
full-size and undersize body styles, 
the full-size body will be furnished 
unless otherwise specified. 

What would you get if you or- 
dered hex head no nut, or brt cap 
screw NC, or fin hex bolt no nut? 
You would get a hex-head screw, 
so why not order it in the first 
place. In this new listing, hex screw 
covers all these products. Argu- 
ments over the relative merits of 
finished hex screws and hex cap 
screws ought to be settled by a 
close inspection of the respective 
specifications (pages 11 and 81 of 
the Industrial Fasteners Institute’s 
Bolt, Nut and Rivet Standards, 1959). 
The specs are identical. 





Product 


New Abbreviation 


Old Abbreviation 








SCREWS—Headed and Threaded Products Furnished Without a Nut 


Button Head Screw 

Carriage Screw (Full Size Body) 
Carriage Screw (Undersize Body) 
Countersink Head Carriage Screw 
Countersunk Head Screw 


Slotted Countersunk Head Screw 
#1-¢4 Elevator Screw 
Hex Screw 


Hex Screw NF 
High Strength Hex Screw 


High Strength Hex Screw NF 
Unfinished Hex Screw 

Unfinished Hex Screw Washer Face 
Lag Screw 


#1-#10 Plow Screw 

21-£10 High Strength Plow Screw 
Step Screw 

Square Screw (Full Size Body) 
Square Screw (Undersize Body) 
Hex Screw threaded —” long 


Silicon Bronze: 


Hex Screw (Undersize Body) 
Oval Shoulder Screw (Undersize Body) 
Carriage Screw (Full Size Body) 
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But Sc 
Cge Sc 
Cge RT Sc 
Csk Cge Sc 
Csk Se 


Csk Slot Sc 
t1-£4 Elev Sc 
Hex Sc 


But Hd Mach Bolt No Nut 
Cge Bolt No Nut 

RT Cge Bolt No Nut 

Csk Cge Bolt No Nut 

Csk Mach Bolt No Nut 


Slot Csk Mach Bolt No Nut 
#1-t4 Elev Bolt No Nut 
Hex Head No Nut (Thru 1“x6”) 


Brt Cap Screw NC 
Fin Hex Bolt No Nut 


Hex Sc NF 
Hi Str Hex Sc 


Brt Cap Screw NF 
HCHT Cap Screw NC 


HCHT Fin Hex Bolt No Nut 


Hi Str Hex Sc NF 
Hex Unfin Sc 
Hex Unfin WF Sc 
Lag Sc 


1-210 Plow Sc 
#1-#10 Hi Str Plow Sc 
Step Sc 

Sq Se 

Sq RT Sc 

Hex Se Thd —” 


Sil Brz Hex RT Sc 
Sil Brz Oval Shidr RT Sc 
Sil Brz Cge Sc 


HCHT Cap Screw NF 

Hex Mach Bolt No Nut 

SF Hex Mach Bolt No Nut 
Lag Bolt 


#1-£10 Plow Bolt No Nut 
21-410 HCHT Plow Bolt No Nut 
Step Bolt No Nut 

Mach Bolt No Nut 

RT Mach Bolt No Nut 

Hex Tap Bolt 


Sil Bronze Hex Bolt 
Sil Bronze Oval Shoulder Bolt 
Sil Bronze Cge Bolt 
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Product 


New Abbreviation 


Old Abbreviation 





BOLTS—Headed and Threaded Products Furnished With a Nut 


Button Head Bolt 
Carriage Bolt 
Countersunk Head Bolt 
Hex and Hex 


But Bolt 
Cge Bolt 
Csk Bolt 
Hex and Hex 


Note: When Hex and Hex are ordered, the following products will be shipped: 


Thru 1” x 6”—Hex Screw & Hex Nuts 


Thru 1” dia x over 6” long—Hex Unfinished Screws & Hex Nuts 
1%” & 1%” dia, all lengthe—Hex Unfinished Screws & Hex Unfinished Nuts 


$1-10 Plow Bolt 


£1-£10 High Strength Plow Bolt 
Note: Furnished with Hex Nuts thru %” dia and Unfinished Hex Nuts 1” thru 1%” dia 


Square & Square 
t1-$4 Elevator Bolt 
Step Bolt 


Note: Furnished with Regular Square Nuts 


High Strength Structural 


Bolts ASTM Spec A-325 


1-10 Plow Bolt 
£1-10 Hi Str Plow Bolt 


Sq & Sq 
¢1-#4 Elev Bolt 
Step Bolt 


Hi Str Bolt A-325 


Note: Furnished with Heavy Double Chamfered Hex Nuts to ASTM Spec A-325 


But Mach Bolt 
Cge Bolt 

Csk Mach Bolt 
Hex and Hex 


1-10 Plow Bolt 
1-10 HCHT Plow Bolt 


Mach Bolt 
£1-#4 Elev Bolt 
Step Bolt 


Hi Str Struct Bolt 
Hvy DC Nut A-325 





HEX NUTS—indicate number of threads after the size 


Double Chamfered 
Washer Faced 
Unfinished 


Double Chamfered Thin 


Washer Faced Thin 
Unfinished Thin 


Slotted 

Thick 

Thick Slotted 
Castle 

High 


HEAVY NUTS 


Double Chamfered 
Washer Faced 
Unfinished 


Double Chamfered Thin 
Washer Faced Thin 
Unfinished Thin 


Slotted 
Square 


Hex Nut 
Hex WF Nut 
Hex Unfin Nut 


Hex Thin Nut 
Hex Thin WF Nut 
Hex Thin Unfin Nut 


Hex Slot Nut 

Hex Thick Nut 
Hex Thick Slot Nut 
Hex Castle Nut 
Hex High Nut 


Hvy Nut 
Hvy WF Nut 
Hvy Unfin Nut 


Hvy Thin Nut 
Hvy Thin WF Nut 
Hvy Thin Unfin Nut 


Hvy Slot Nut 
Hvy Sq Nut 


Fin Nut, Reg SF Hex Nut %” & Larger 
Fin Nut (Must be Washer Faced) 
Reg Hex Nut, Reg CP Hex Nut %” & Larger 


Fin Jam Nut, Reg SF Jam Nut %” & Larger 
Fin Jam Nut (Must be Washer Faced) 
Reg CP Jam Nut (%” & Larger) 


Fin Slot Nut, Reg Slot Nut %” & Larger 
Fin Thick Nut 

Fin Thick Slot Nut 

Fin Castle Nut 

Fin High Nut 


Hvy DC Nut 
Hvy SF Nut 
Hvy Hex Nut, Hvy CP Hex Nut 


Hvy DC Jam Nut 
Hvy SF Jam Nut 
Hvy CP Jam Nut 


Hvy Slot Nut 
Hvy Sq Nut 


REGULAR NUTS-—(Regulor applies to Hex Nuts 5/16 thru %” dia only. For other sizes see Hex Nuts. Regular applies to all sizes of 
Square Nuts.) Editor's note: Regular Nuts %4 thru %” dia are not recommended for new designs, according to most 
recent fastener standards. RB&W can supply them in most of the styles listed for Heavy Nuts. 





GENERAL NOTES 


If a stress-relieved black screw is required, the abbreviation should be followed by Black. 


If a material other than regular steel, such as alloy steel, brass, silicon bronze, etc, is required, the abbreviation should be preceded by the 


name of the material. 


If a plated product is required, the abbreviation should begin with Hot Galv, Zinc Pl, Cad Pl, Park, Nick Pl, Cop Pl, Cy Hard, ete. 
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Why not try CONTROLLED 





By John Haller, President, Haller Incorporated, Northville, Mich 


Accurate control of hubbing speed, pressure and depth of penetration is built into 
this Sack & Kiesselbach machine. Hardened upper and lower pressure plates prevent 
deformation under high loads, protection plates support die and chase 


Complex pocket knife dies were hubbed in record time by controlling operational 
accuracy. Die for handle (left) is 1% Cr, 0.5% C, and 3.5% Ni—area is 0.84 sq in., 
depth 0.2343 in. Hubbing force was nearly 150 tons at 355,000 psi specific pressure 
over the "sg samen area. Hubbing time: 30 minutes vs several hours’ machining time. 
Handle die (center) was hubbed to 0.2031 in. in just 25 minutes with 110 tons pres- 
sure (area: 0.66 sq in.). Blade die (right) has area of 3.6 sq in., required 460 tons 
at 256,000 psi to hub in 15 minutes 


Sinking of dies and mold cavities 
by cold hubbing is a technique that 
has been kicking around metalwork- 
ing shops since the early 1900’s. Cold 
hubbing of complex cavities has a 
lot of advantages over machining, 
but it has largely fallen into disuse 
in recent years, simply because the 
job has largely been done on a trial- 
and-error basis. Its success has de- 
pended to too large an extent on the 
skill of the tool and diemaker, rather 
than on close control over depth, 
speed, and pressure. 

But cold hubbing can be a science, 
rather than an art. 


There’s the hit or miss way .. . 


Let’s look at the usual hit-or-miss 
method of cold hubbing: A highly 
polished duplicate of the part is sim- 
ply pressed into a block of steel 
under high pressure, generally with 
a conventional hydraulic press. When 
the duplicate (hub) enters the block 
far enough to produce a cavity of 
the desired depth, the job is done. 

All very fine—if your shop has a 
man skilled enough to do the job 
right. But more often than not, sev- 
eral attempts must be made before 
the right combination of hubbing 
speed and pressure is hit upon and 
the correct depth achieved. Too 
often the equipment for cold hub- 
bing isn’t designed to control these 
three essentials, and bulges, cracks, 
steps, and other defects result. 


. . and the controlled way 

Control the three critical factors 
—speed, pressure, and depth—and 
cold hubbing becomes an exact 
science. For instance, it seldom takes 
more than half an hour to do a job 
—if it’s right the first time. Obvious- 
ly, this is faster than machining, 
especially when tricky internal con- 
tours are required. Not only that, 
when letters, numerals or similar 
designs must be raised on a die or 
mold face, it is far easier to engrave 
in reverse on the surface of a hub 
than to machine inside a cavity. 

The advantage of hubbing over 
machining are even more apparent 
when a number of identical cavities 
are required. Not only does hub- 
bing produce identical cavities—an 
accuracy achieved by machining only 
with the utmost care—the cost of 
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COLD HUBBING? 


Controlled low hubbing speed maintained good material flow 
in this ppg: 0a ate 0.25 C mold for an electric plug. 
which has a deep impression with a recess at the bottom. 
Force of 325 tons (specific pressure of 227,500 psi) hubbed 
the mold to a depth of 0.7812 in. in 30 minutes 


the hub is reduced in direct pro- 
portion to the number of cavities it 
produces. 

Too, split molds can be exactly 
matched on both sides of a parting 
line by using the same hub for both 
halves. 

Hubbing produces better surfaces 
in cavities than machining because 
of the greater density of the hubbed 
surface. The surface of the hub 
(which is easier to polish than a cav- 
ity and consequently achieves a bet- 
ter finish) is of course impressed 
directly into the cavity. 


Better die and mold life 

Die or mold life, too, is consider- 
ably better when cavities are hubbed 
rather than machined. Machining 
cuts through the metal, while hub- 
bing merely displaces it without cut- 
ting, and at the same time hardens 
stressed areas. 

Those are the prime advantages 
of hubbing over machining, but they 
can only be attained first time out 
by careful control of speed, pres- 
sure, and depth. 

Here is one example of success- 
fully controlled hubbing: a forging 
die for coupling clutches was hubbed 


in about 9-% minutes. The 2.671-in.- 
diameter, 230 Bhn die was subjected 
to a total force of 1100 tons, applied 
with a specific hubbing pressure of 
about 430,000 psi of projected area. 
Hubbing rate was controlled at a 
speed of 0.001 ips to a depth of 0.5905 
in—and this dimension was held 
within + 0.001 in. 


Preselection of depth 

Work was done on a 1250-ton Sack 
& Kiesselbach hydraulic hubbing 
press equipped to measure and con- 
trol speed, depth of penetration, and 
total pressure. A gage on this press 
preselects depth of hub penetration. 
When this depth has been reached, 
the gage actuates a contact switch, 
automatically stopping the press. A 
dial indicator graduated in incre- 
ments of 0.001 in. permits visual ob- 
servation of hub penetration, and it 
records depths if more than one hub- 
bing stage is applied with the blank 
annealed between stages. 

In such cases, with depth of pene- 
tration held to + 0.001 in., it is easy 
to return to a previous depth and 
start another stage without causing 
steps or fractures. 

A pressure gage provides for pre- 
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Zine-cavity injection mold, hubbed at 420 tons, has 36-1/16- 
in.-high pins for forming thread holes in plastic buttons. Die 
material was extruded to produce pins while cavities were 
being hubbed. Only close conrtol could have produced nine 
cavities to equal depths 


selection of hubbing pressures, and 
eliminates overloading. When a pre- 
determined pressure is reached, the 
press automatically stops (through 
the action of another contact switch) 
relieving built-up pressure. 


Predetermined changeover point 


A variable-delivery, constant-dis- 
placement pump provides large vol- 
umes of oil at low pressure or small 
volumes at high pressure. The 
changeover point (predetermined by 
setting the controls) occurs auto- 
matically, or can be controlled man- 
ually. This gives the ram a smooth, 
uninterrupted movement, so_ that 
continuous hubbing speeds are in- 
finitely variable from 0.00012 to 
0.012 ips. 


How speeds are determined 


As a result, very slow speeds are 
available for hubbing HSS and other 
tough alloys. Low-carbon and sim- 
ilar less-difficult materials can be 
hubbed at higher speeds. In most 
cases, hubbing speeds are governed 
by the ductility of the die steel, by 
the shape and size of the cavity, and 
are usually determined individually 
for each job. More often than not, 
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Cold hubbing . . . 


speeds range between 0.0008 and 
0.008 ips. 

An empirical formula for control- 
ling cold hubbing: 

P=-Ax U, 
P = Total hubbing pressure 
A = projected surface area of the 
hub 

U,, = specific pressure per unit area 
Where the ultimate strength of the 
die steel is known, specific hubbing 
pressure (U,,) can be determined on 
the basis of a ratio of 1:3.3 between 
tensile strength and pressure. That 
is, specific hubbing pressure is ap- 
proximately 3-1/3 times the ultimate 
tensile strength of the die steel. (AM 
Oct 8 '56) 


Chase holds die blank 

The die blank for the coupling 
clutch die was confined in a heat 
treated, high-alloy-steel chase, which 
not only confined the blank but pre- 
vented lateral flow of the blank 
metal as pressure was applied. In 
this way, the sides of the hub were 
held in close contact with the blank 
material over the full depth of pene- 
tration. Concentric grooves in the 
platen of the Sack & Kiesselbach 
press permitted accurate alignment 
and positioning of the chase. 


Centering the hub 

The hub (usually coated first with 
a copper-sulphate solution to pro- 
vide lubrication) was centered on 
the surface of the blank manually 
or with a centering device. Raising 
the press table put the hub in posi- 
tion to be gripped by the upper sur- 
face of the hub with the platen. 

When the first light impression 
was made on the blank, the depth- 
measuring gage was set to the re- 
quired finished depth. While the 
operation was in progress, careful 
watch was kept on the depth dial 
indicator, so that when the hub had 
to be removed for additional lubri- 
cation the ram could be returned 
to the noted depth without damage 
to the previously hubbed surface. 


Continuous operation 

Wherever possible, however, hub- 
bing is performed without such in- 
terruptions, so as to avoid even the 
barest possibility of step marks in 
the surface of a cavity. Operation of 
the press is continuous and auto- 
matic until the pre-set depth or pres- 
sure is reached. When necessary, 
the speed control can be operated 
manually to regulate the hubbing 
rate during the operation. Because 
a hub often moves faster when it 
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Cracked hub (left) can be reused by shrinking a ring around it, then polishing the 
cavity lightly after hubbing to remove slight races of the crack. The low-carbon 
plastic mold (right) is % in. deep, has an area of 9.3 sq in. Specific hubbing pressure 
was 241,800 psi. Hubbing time: 80 minutes 


Umbrella handle mold was hubbed in 90 minutes. Depth is 0.2968 in., projected 
area 1.7 sq in. Hubbing force: 350 tons at 412,500 psi 


first enters the blank than it does 
later when greater resistance builds 
up, reduced speed gives the metal 
more time to flow away from it. 
These controls and this same gen- 
eral technique were appiled in hub- 
bing a 3.546-in.-dia meter telephone 
dial die made from low carbon steel 
with a hardness of approximately 
115 Bhn. Penetration depth was 
0.6718-in., reached within 15 min- 
utes. Hobbing force was 1010 tons 


applied at a pressure of about 225,- 
000 psi. Hobbing rate was 0.0008 ips. 

Time to make the hob was 17% 
hours. Finishing operations on the 
die took another 3 hours. Add to this 
15 minutes hubbing time, the total 
time for this job was 20% hours. 
Previously machining the same tool 
took 54 hours, because it was neces- 
sary to make a templet, rough turn 
and contour the die, and finish and 
polish it. 
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Can your cherished trade secrets 
be pirated —legally? 


Will you receive protection from the law when 
one of your employees quits and sells his serv- 
ices—and your trade secrets—to a competitor? 
Here is a historical survey, in detail, of court 


decisions on the piracy of patterns 


By Albert Woodruff Gray 


Before a Connecticut court a few 
months ago, the age-old command, 
“Thou shalt not steal,” came up for 
enforcement. Here are the facts: 

To shape wire into blanks for 
screws, a manufacturer of that state 
had installed machines for warm 
heading. To develop this process, 
he had spent about $180,000. Accord- 
ing to the Supreme Court of that 
state, it would take a competitior 
about two years to perfect this meth- 
od in screw manufacture—without 
pirating the research of others. 

While on vacation in the summer 
of 1957, two employees of this Con- 
necticut manufacturer called at the 
plant of a competitor in Chicago, 
and asked if that company wouid 
consider hiring them as engineering 
consultants on the warm-heading 
production of screws. A month later 
both of them—one the chief of the 
production engineering department 
and the other an electrical engineer 
—resigned their positions. 

In the suit brought to prevent dis- 
closure of this warm-heading proc- 
ess to competitors, the manufacturer 
was granted an injunction. From 
this decision the two ex-employees 
appealed. Defending their conduct, 
they argued that they were free to 
take whatever knowledge they had 
acquired, while participating in the 
perfecting of the process, and to use 
it for their own advantage and the 
advantage of their ex-employer’s 
competitors. Further, they insisted 
that the Connecticut manufacturer 
had no right to the protection he 
sought, because the process was not 
a secret, and the materials and 
methods were well known. 


On this appeal, the Connecticut 
Supreme Court affirmed the lower 
court’s decision with this statement: 
“The law is well settled that knowl- 
edge acquired by an employee dur- 
ing his employment cannot be used 
for his own advantage to the injury 


of the employer during the employ- 
ment. And after the employment 
has ceased the employee remains 
subject to a duty not to use trade 
secrets or other confidential infor- 
mation which he has acquired.” 

To this statement of the law, the 
court added a quotation from a rec- 
ognized authority on this feature of 
the law: “It matters not that there 
is no specific agreement on the part 
of the employee not to disclose the 
knowledge he has so acquired. The 
law will import into the contract of 
employment a prohibition against a 
betrayal of the employer’s trust and 
confidence and against imparting 
confidential information to others. 
In fact, such a stipulation is a part 
of every employment whether ac- 
tually expressed or not. Employees 
are bound by such an implied ob- 
ligation even though they be not 
under contract at all.” 1 


What is a trade secret? 


The broad statement of owner’s 
rights set out here by the court was 
somewhat restricted the following 
month by a Federal court decision 
in California: “Injunction is not 
available to an employer to restrain 
a former employee if the alleged 
secrets are not in truth secrets.” 
Quoting from an earlier case, the 
court added, “Matters of public 
knowledge or of general knowledge 
in any industry cannot be appro- 
priated by one as his secret.” 

Referring to patterns and other 
similar expressions of ideas, the Fed- 
eral court continued: “A trade se- 
cret may consist of any formula, 
pattern, device or compilation of in- 
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formation which is used in one’s 
business and which gives him an 
opportunity to obtain an advantage 
over competitors who do not know 
or use it. It may be a formula for 
a chemical compound, a process of 
manufacture, treating or preserving 
materials, a pattern for a machine 
or a list of customers.” 

Of an essential feature to this pro- 
tection, the court added: “The sub- 
ject of a trade secret must be secret. 
Matters of public knowledge or of 
general knowledge in an industry 
cannot be appropriated by one as a 
secret. Matters which are complete- 
ly disclosed by the goods which one 
markets cannot be a secret. 

“Substantially a trade secret is 
known only in a particular business 
in which it is used. It is not requisite 
that only the proprietor of a busi- 
ness know it. He may, without los- 
ing his protection, communicate it 
to others pledged to secrecy. 

“Nevertheless, a substantial ele- 
ment of secrecy must exist so that, 
except by the use of improper means, 
there would be difficulty in acquir- 
ing the information.” 2 


Historical precedent 


The basic principle that governs 
the protection from exploitation of 
patterns and other embodiments of 
ideas—ideas that their authors have 
withheld from public—was stated 
half a century ago. In 1904 a Penn- 
sylvania manufacturer sued a com- 
petitor who was using blueprints 
that the manufacturer had furnished 
its customers, for their convenience 
in preparing their orders. The court 
rendered this decision: 
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“A certain amount of publicity is 
inevitable in any manufacture, but 
an unlocked door is not an invitation 
to the passerby or to the servant of 
the household to help himself. 
Neither does a manufacturer aban- 
don his property in a design by de- 
livering it or a copy to another for a 
restricted purpose nor by a limited 
publication.” 

In this decision the Pennsylvania 
court made the further comment, 
“Broadly stated, it is that a court 
will not permit anyone to take an 
unfair advantage of a position in 
which he has been placed through 
any relation of confidence and tru:t 
or, we think, through the necessities 
of, or as an incident to, a contract.” ® 


Secrecy important 


Further, the protection of patterns 
or the embodient of any similar idea 
demands secrecy as an essential fea- 
ture. Only a few years ago in Il- 
linois, a ship builder developed 
plans for the construction of freight 
containers. He submitted these 
plans for the consideration of a ship- 
per, who subsequently adopted them 
for his own benefit, ignoring the 
owner’s rights. A Federal appellate 
court later held these plans entitled 
to protection from disclosure: 

“We assume that almost any 
knowledge or information used in 
the conduct of one’s business may be 
held by its possessor in secret. Of 
course, as the term demands, the 
knowledge cannot be placed in the 
public domain and still be retained 
as a ‘secret.’ Thus, the owner of 
these plans could not be permitted 
to copy the design of a known de- 
vice and claim that the copy is his 
secret. That which has become pub- 
lic property cannot be recalled to 
privacy.” 4 

A year later this same essential— 
secrecy—was again emphasized by 
a Federal appellate court, in a suit 
brought by the designer of a re- 
frigerating display cabinet. It hap- 
pened that this cabinet had been in 
public use and on display before 
an application had been made for a 
patent. 

The court in this instance said, 
“We think it is well established that 
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there can be no confidential dis- 
closure when there has been a prior 
disclosure to the public without res- 
ervation. Any property right based 
upon secrecy was lost as early, at 
least, as the first public exhibition.” ® 


Rights of employer 


In the middle years of the last 
century, a controversy of this char- 
acter was before the Supreme Court 
of Massachusetts. 

Here is the background: A ma- 
chinist employed by a Massachusetts 
manufacturer received in confidence 
the details and plans of machines 
that had been adapted to the pro- 
duction of gunny cloth from jute 
butts. A contract that the machinist 
made with his employer stipulated 
that the machinist would not give 
any parties information (directly or 
indirectly) about these machines. 
But a year and a half later he left 
the employer and arranged with 
others to make gunny cloth by the 
same process and with the same ma- 
chines. As a result, the manufac- 
turer sought court protection. 

Granting the manufacturer a pro- 
tective injunction, the court com- 
mented on the rights of an employer: 
“If he invents or discovers and keeps 
secret a process of manufacture, 
whether a proper subject for a 
patent or not, he has not, indeed, an 
exclusive right to it against the pub- 
lic or against those who in good 
faith acquire knowledge of it. 

“But he has a property in it which 
the court will protect against one 
who in violation of contract and 
breach of confidence undertakes to 
apply it to his own use or to disclose 
it to third parties.” 

Here the court also quoted from a 
still earlier authority: “Courts will 
restrain a party from making a dis- 
closure of secrets communicated to 
him in the course of a confidential 
employment, and it matters not in 
such cases whether the secrets be 
secrets of trade or secrets of title 
or any other secrets of the party, 
important to his interests.” 

In conclusion, the court added, “A 
secret of trade or manufacture does 
not lose its character by being con- 
fidentially disclosed to agents or 
servants without whose assistance it 
could not be made of any value.” 6 


Rights of inventor 


Several years later, in New York 
state, this same situation came be- 
fore the courts, involving this time 
the patterns of a rotary pump. These 
patterns had been retained in se- 


cret by their owner, and from time 
to time altered by him for improve- 
ments but never placed on the mar- 
ket or made available to the public. 
When the patterns were left by their 
owner with a patternmaker for re- 
pair, the patternmaker made copies, 
retained them, and used them for his 
own account—without permission of 
the owner. 

“The precise question therefore 
presented,” said that court (holding 
that the law protected the patterns 
from this piracy), “is whether there 
is a secret in the patterns that re- 
mains a secret although the pump 
has been given to the world. 

“The pump consists of many dif- 
ferent parts, the most of which are 
made by running melted brass or 
iron in a mold. The mold is formed 
by use of the patterns, which exceed 
in numbers the separate parts of the 
pump as some of them are divided 
into several sections. 

“The different pieces out of which 
the pump is made are not of the 
same size as the corresponding pat- 
terns owing to the shrinkage of the 
metal in cooling.” Then, applying 
the law to these circumstances, the 
court concluded: “The fact that one 
secret can be discovered more easily 
than another does not affect the prin- 
ciple. Even if resort to the patterns 
was more of a convenience than a 
necessity, still, if there was a secret 
it belonged to him [the owner] and 
this employee had no right to ob- 
tain it by unfair means or to use it 
after it was thus obtained. 

“We think that the patterns were 
a secret device that was not disclosed 
by the publication of the pump and 
that the owner was entitled to the 
preventive remedies of the court. 
While the employee could lawfully 
copy the pump because it had been 
published to the world, he could not 
lawfully copy the patterns because 
they had not been published, but 
were still in every sense the prop- 
erty of their owner, who owned not 
only the material substance but also 
the discovery which they em- 
bodied.” 7 


1. Allen Mfg Co vs Loika, 118 USPQ 557, Con- 
necticut, August 12, 1958 

2. Sarkes Tarzian, Inc vs Audio Devices, 166 
FS 250, California, September 8, 1958 

3. Pressed Steel Car Co vs Standard Steel Car 
Co, 60 Atl 4, Pennsylvania, December 31, 1904 
Smith vs Dravo Corp, 203 Fed 2d 369, Illi- 
nois, April 10, 1953 

5. Skoog vs McCray Refrigerator Co, 211 Fed 
2d 254, Indiana, March 23, 1954 
Peabody vs Norfolk, 98 Mass 452, January 
1868 
Tabor vs Hoffman, 23 NE 12, New York, 
December 10, 1889 
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<" a mY By Edward J Loch, general foreman, Central Shops Department 
Argonne National Laboratory, Chicago 
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(Argonne National Laboratory is operated by the University of Chicago for the Atomic Energy 
Commission) 


Problem: where do you get wire 
grids that wil! retain their accuracy 
at temperatures above 500 F? Solu- 
tion: make them yourself. 

Argonne National Lab joined the 
do-it-yourselfers after a long search 
for such grids on the commercial 
market, wound up with two methods 
of manufacturing them from Type 
304 stainless steel. In both types of 
grids, which go into mass spec- 
trometers, 0.003-in.-dia wire is wound 
lengthwise around the plate in 
grooves spaced on 0.006-in. centers. 

Clamp blocks are then positioned 
at each end of the plate, and the 
edges are Heli-Arc welded to hold 
the wires securely, and to burn off 
the wires on plate’s underside. 

On one of Argonne’s grid designs 
(Fig. 1), a % x 1% in. window is cut 
into 2 x 5 x 3/32 in. flat stainless 


steel plate. Each end of the plate 
is thinned to 1/32 in. on the under- Sees Flat-aperture plate assembly: Wire is wound in grooves cut in each end of 
side, to facilitate welding after the the flat grid plate, wire ends are secured with screws, clamp plates are fitted to 
wire is wound. The grid plate is each end, and ends are welded to lock wires in place 
then bolted to the faceplate of a 
lathe (photo), the ends are grooved, 
and the 0.003-in.-dia wire is wound. 
Small machine screws and washers 
attach the two ends of the wire to 
the aperture plate. Tension of the 
wire is maintained as it is wound 
around the plate by drawing it be- 
tween two hardwood or plastic 
blocks held in the cutter slot of an 
Armstrong toolholder (photo). As- 
sembly is then removed for welding. 
A second (and more satisfactory) 
grid consists of a U-shaped chan- 
nel (Fig. 2) press-formed so the in- 
side length is 1/64 to 1/32 in. shorter 
than the brass block on which it is 
snapped for wire winding and weld- 
ing. This insures tightness of the 
wires in the finished grid—because 
the plate springs back to its original 
size when removed from the block. 
The grooves in which the wire is 
spaced as it is wound around the 
aperture plate are cut in the curved 2... Formed aperture plate assembly: This improved grid design consists of a 
corners at each end—some distance J-shaped plate, which applies tension to grid wires after the assembly has been 
away from the edges where wires welded and removed from the brass block on which it has been snapped for wind- 
are later clamped and welded. ing and welding 
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Heli-arc Mechanized . . . 

Thermal switches that warn of jet-engine flame-out are assembled on 
powered turntable with spring-loaded part clamp. Aircraft-quality 
welds are made in Inconel, stainless, and special alloys as thin as 0.0015 
in. with reduced current, and with operator controlling turntable 
speed to prevent distortion. Hand rest is just behind welding gun. 


Turntable setup can be changed in 2 min 


Sky-Hook Drillpress .. . 

Unlimited table capacity is the reason for ceiling support 
at a Delta overhead drillpress installed at Electric Box & 
Switchboard Co, Chicago. Asbestos and steel panels too 
large to fit an ordinary drillpress throat are machined by 
drills, hole cutters, and flycutters. Spindle reaches any 
point within 10 in. of the span of the overhead 40-in. track. 
Panels up to 72 x 40 in. are handled on the castored table 
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Shear Unit Saves $17,500... 

Hydraulic press brake built by Pacific Industrial was converted 
into a shear with a $3500 attachment that saved $17,445 com- 
pared to a new shearing machine. Job is cutting 2200 %-in.-thick 


manhole covers 10 in. long and 4 in. wide with chamfered cor- 
ners, completed in 18 hr. Installation or removal of shear 
attachment takes 15 min 


Juke-Box Gyrations .. . 

Carbides cut the aluminum selector wheel for a juke box at Au- 
tomatic Music, Inc, helped along by aerated Gulfcut emulsion 
mixed at 1:50 ratio. Operations are chamfering, boring, ream- 
ing, grooving, turning, and burring, all done in 2 min at 208 
rpm. Tolerance on center hole is within 0.004 in. Wheel is later 
fitted with 200 pins—one for each side of 100 records—by which 
records are selected at coin-fed selector switches 


Linear Coil for Brazing . . . 


Jet-engine air-intake grille is brazed by special Induction Heating 
Corp unit built for French aircraft manufacturer. Grille is a 
frame filled with cross fins and longitudinal bracing ribs that 
are slotted to nest the fins. Coil is formed so it heats preposi- 
tioned silver solder under bracing ribs as machine table feeds. 
Unit is turned over to braze ribs on under side 
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The background on a research program 
of prime interest to metalworking: 


Do tests prove ultra-high speeds practical? 


We have seen the practical speeds 
at‘which machine tools can cut metal 
rise from a few feet per minute to a 
few hundred feet per minute, and in 
some cases to 1200 or 1500 sfm. On 
spar milling and on machinability 
test lathes, speeds to around 20,000 
sfm have been reached. 

Is it realistic to consider going to 
much higher machining speeds? 
Speeds like 50,000, 100,000, or 
150,000 sfm? 

This question has been asked by 
professors, by machine tool builders, 
by manufacturing engineers, and by 
editors for years. Most of those who 
asked the question have also pro- 
vided the answer. 

Sometimes the answer was yes, 
sometimes no, and sometimes it was 
maybe. All three answers had one 
thing in common: they were based 
on theory, on hunch, on logic. They 
were never based on actual test re- 
sults at such speeds because such 
tests results did not exist. We have 
been able to argue passionately 
about ultra-high speeds without 
being needlessly burdened with 
facts. 

About 30 years ago Dr Salomon 
proposed a theory that the tem- 
perature created in cutting a given 
material will rise as speed increases 
up to a certain point for each ma- 
terial, then will drop. The Salomon 
theory was incorporated in a Ger- 
man patent in 1931. Dr Kronenberg, 
a consulting engineer, called the 
theory to the attention of the editors 
of this magazine and it was pub- 
lished more than a decade ago as 
part of a campaign to encourage in- 
vestigation of higher machining 
speeds. 

Today it would be fair to say that 
most specialists in machinability feel 
that the Salomon theory has been 
disproven. Some do not. Attempts to 
locate the Salomon test data have 
been unsuccessful 

A Lockheed executive has been 
kind enough to say that it was the 
articles published in AMERICAN 
MACHINIST that stimulated the in- 
vestigations that led to the Air Force 
sponsored research program. 

The Lockheed results, reported in 
detail in the next 16 pages, represent 
fundamental research in an area in 
which no data has existed. We ask 
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you to park your preconceived no- 
tions on the threshold and examine 
the evidence with an open mind. 

The low temperature recorded in 
ultra-high-speed tests might seem to 
confirm the Salomon theory, but the 
cutting times were so short that 
there was not time for the tool to 
heat. So we don’t think it can be 
said that the Salomon theory has 
been confirmed. 

On the other hand there is ex- 
tensive evidence to indicate lower 
tool wear at the higher speeds. And 
there is no support for those who 
claim that cutting temperatures rise 
indefinitely as speed increases. 

There can be no question that it is 
possible to cut metal at ultra-high 
speeds in the light of this evidence. 
But is it practical? The answer to 
that question was not in the scope 
of the original research, though it 
will certainly be the aim of further 


research to find out just how prac- 
tical ultra-high speeds are. 

No one is suggesting that all cut- 
ting, or even most cutting, should 
be done at ultra-high speeds. But 
what is learned as we push beyond 
the frontiers of knowledge may have 
a profound influence on all metal- 
working and we may find that some 
operations can best be done—or only 
be done—at ultra-high speeds. 

All this is conjecture about what 
will come if research in ultra-high- 
speed machining continues, as it 
should. What follows is fact. To the 
best of our knowledge it represents 
the first documented information 
ever made generally available on 
what happens in cutting metals at 
ultra-high speeds. As such it is a 
contribution of the first magnitude 
and deserves thoughtful study. — 
Anderson Ashburn and George De 
Groat 


Partial Bibliography on Machinability and High-Speed Machining 
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How to Figure Speed for Lowest-Cost Ma- 
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‘59, pvI7 
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chining Stresses, Oct 19 ‘59, p137 

Shortcut to Determine Machinability, Dec 28 
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Personal Report: 


Robert L Vaughn, project engineer for Lock- 
heed on the ultra-high-speed machining pro- 
gram, will deliver a paper reporting on the 
results during the Tool Show this spring. The 
paper, “Recent Developments in Ultra-High- 
Speed Machining,” will be presented Tues- 
day, April 26, 2:45 pm, in the Founder’s Room, 
Sheraton-Cadillac Hotel, Detroit. 
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Lockheed reports on major basic research for the Air Force: 


Ultra-High-Speed Machining 


By George H DeGroat, associate editor and Anderson Ashburn, managing editor 


With this 20-mm gun most of the cutting tests were made. Robert Vaughn (left) 
shows position of cutting tool and C F Ashton holds the piece to be cut 


How high should we go with machining speeds? 

To secure the facts needed to answer this basic 
question, a manufacturing research program has 
been undertaken by the United States Air Force. 
The program is sponsored by the Manufacturing 
Methods Branch, Aeronautical Systems Center, 
Air Materiel Command. 

Phase I of the program has just been completed 
by the Production Engineering Department, Cali- 
fornia Div, Lockheed Aircraft Corp. In this phase 
an investigation was made of the feasibility of 
ultra-high speeds for cutting aircraft and missile 
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materials. Tests covered 6Al 4V titanium, 7075- 
T6 aluminum, AM-350 stainless, and 4340 steel. 

Tests were made using explosive as the power 
source at cutting speeds of 15,000 to 250,000 
sfm (surface feet per minute) with a few tests 
up to 360,000 sfm. From most points of view 
the best tool life was found in the range around 
120,000 sfm. 

The results of the Phase I study are summa- 
rized in this report. In a Phase II program, now 
being considered, efforts will be made to carry 
the initial results to practical application. 
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Ultra-High-Speed Machining . . . 
é 0: the many variables encountered 
in machining, cutting speed is the 
How it began one most seriously effected by the 
advent of high-strength, heat-re- 
sistant alloys used in advanced air- . 


craft and missiles. In conventional 
practice, high tool pressures and 
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Investigations at Lockheed were 

directed toward the theory of plas- 

tic deformation of materials under 
by cutting reaches a maximum peak and drops off. high impact. Studies were made of * 

the theories of plastic wave propa- 

gation established by G I Taylor and 

Theodore von Karmon: Materials 


Temperature vs cutting speed curves ... 
developed by Dr C Salomon show that, for a particular set of conditions, heat generated 
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stantly. Increasing machining speeds 
to values above critical impact ve- 
locities would thus change the nor- 
mal relationships of material, tool 
geometry, and chip. The tempera- 
ts y ges / I tures generated and types of wear 
| [* Bg ee fs > created at normal machining speeds 
; and feeds would not occur. 
Eagarl CRE Or heer In 1956, Lockheed conducted a se- 
Dimension A Dimension B Dimension C* Moterial ries of experiments with a 30-caliber 
550 6.00 065 Steel rifle which projected a workpiece 
550 6.00 0.65 Stainless steel at speeds approaching those suggest- 
Omit 6.00 0.65 Titanium ed by the plastic deformation stud- 
2.50 300 0.45 Steel ies. The success of this effort won 
ote io es 6 at steel the firm a contract from Manufac- 
125 175 030 Steel turing Methods Branch of USAF 
125 1.75 0.30 Stoiniess Air Materiel] Command to continue 
Omit 1.75 0.30 Titanium studies of ultra-high cutting speeds P 
Omit 12.00** 0.65 Alum. 7075-T6 in machining aircraft and missile 




















* 2oes not opply to impact end projectiles. materials. 
**7his size tested in tapered end projectiles only. Giidiniars: clei 


Typical workpieces fired .. . At about this time, Dr Max Kron- a 
past a stationary cutting tool for ultra-high speed cuts are these projectiles. Most test Ns : 

data were de veloped with tapered projectiles which produc ed smoothest cuts and pro- enberg of Cincinnati, encouraged the 

duced minimum impact on the tool. Impact end workpieces were to same dimensions Air Force to consider the Salomon 

except as indicated above theory of machining at high veloci- 
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ties to investigate metal cutting 
problems encountered with various 
materials. Dr Salomon had made 
tests with helical milling cutters at 
various feed rates on such non-fer- 
rous metals as aluminum, copper, 
and bronze, obtaining speeds to 55,- 
000 sfm. His patent (issued in Ger- 
many April 27, 1931) is based on 
curves of cutting speed plotted 
against temperatures for a given 
material. It indicates that for any 
given set of conditions, the heat 
generated by cutting follows a peak 
curve. Critical limits for both work 
and tool material bridge the top of 
this peak where generated heat is 
at a maximum. 

Dr Salomon also drew curves for 
machining steel and cast iron. These 
estimated curves indicate that cut- 
ting temperature drops off at ma- 
chining speeds over 148,000 sfm for 
steel and 128,000 sfm for cast iron. 


Ready for firing ... 


is this completed round, a projectile fitted with a 20-mm car- 


All projectiles ... 


were fitted with O-rings for pressure sealing when fired from 
Drilled center hole is for 
lightening and ends within %-in. of the O-ring end 


the smooth bore of a 20-mm gun. 


It was Dr Salomon’s conclusion that 
for each material a critical cutting 
speed exists up to which tempera- 
ture rises—and that cutting temper- 
ature must decrease when this criti- 
cal speed is exceeded. To combine 
these studies with the investigation 
of plastic deformation theories, Dr 
Kronenberg was engaged as a con- 
sultant for the ultra-high speed ma- 
chining program.* 

Other tests conducted in the 
United States and foreign countries 
have, in part, borne out these the- 
ories. In tests carried out at ENIMS 
in Moscow, for example, cutters did 
not wear in milling aluminum and 
bronze at speeds of 20,000 to 28,- 
000 sfm. Tests run in the U S on a 


*A considerable controversy over the Salomon 
Theory was touched off in the United States by 
the publication of an article in AMERICAN MA- 
CHINIST (Are We Slowpokes at Machining, by 
E J Tangerman, Dec 29 ‘49, p55). 


tridge. 


Rigid toolholder .. 
is one of several designs employed in ultra-high speed tests. 
HSS toolbit is locked securely in place and is supported by 


massive backing 
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150-hp LeBlond lathe cut 1045 steel 
with a cemented-oxide cutter at 18,- 
000 sfm with good tool life and sur- 
face finishes around 15 micro-in. 
Other reports state that increased 
speeds helped dampen out vibrations 
to an undiscernable level with im- 
proved finish and less cutter wear. 

The importance of Lockheed’s ul- 
tra-high speed machining program 
to the Air Force and to the aircraft 
and missile industry is evident. It 
has been estimated that unless sig- 
nificant improvements are made in 
machining methods, anywhere from 
4 to 10 times the amount of ma- 
chines, floor space, and manhours 
now required for machining alu- 
minum will be needed to machine 
various high-strength, heat-resistant 
alloys now replacing aluminum.** 


**This question was raised by the Taylor Re- 
port (Will Superalloys Set Production Rates Back 
25 years, AM—Aug 13 56, p17). 


The HSS toolbit with temperature measuring thermo- 
couples is shown in position for cutting relative to the projectile 
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Ultra-High-Speed Machining . . . 


How it was done 


Vertical flexure 
oad B 
Rigid central ~ on. truss 
bit support section ~v 
\ ‘ x ~ Tool bit 


-Bit at 30°? 
fo vertica/ 


Horizontal 


Verticel __ Shere 


flexure 


Horizontal flexure 
Transducer 


Wedge assembly Vertical and horizontal gage configuration 


A= Active gages 
D = Dummy gages 


instrumented toolholder ... 

includes a system of wedges to lock the tool securely in place. Strain gages mounted on 
the horizontal and vertical flexures are sensitive to compressive forces, insensitive to 
bending and measure the two components of force under study 


Constenton foil 
pickup for tool 
holder connection 
(both, sides}, 

088 x 009 x0002 


Soldered joint—~ 
forming pigtoil 
(both sides) 


0001" Diometer 
Constanton wire 
(both sides) 
negative element 


0187 
0250 ™ 














As 
bt 0010" Undercut 


~  “Q500" Square SAE T-8 
high speed tool stee/ 
positive element 


Two iron -Constontea 
thermo junctions 


Temperature measurements .. . 

at the toolbit are provided by constantan (60% Cu, 40% Ni) wire and foil connected 
to a thermocouple on an instrumented toolholder. Two iron-constantan thermo junctions 
are spot welded to the toolbit flank and the wire is embedded in epoxy cement. The 
pig-tail joint with the foil is insulated by a thin paper patch and covered with epoxy 


114 


The most significant of Lockheed’s 
work in ultra-high velocity machin- 
ing was done with 20-mm gun tubes 
bored out to remove rifling and oth- 
erwise modified to facilitate firing 
of projectile-like workpieces past a 
single-point cutting tool at velocities 
between 15,000 and 360,000 sfm. 
More than 200 test shots were fired 
at Lockheed’s Santa Cruz, Calif, 
test center. 

Test cuts compare with planing or 
shaping cuts rather than turning. 
Depth of cut compares with turn- 
ing feed. For most tests, depths of 
cut were 0.025 and 0.040 in., al- 
though much deeper cuts were also 
made. 

Although other alloys were tested, 
most of the special projectiles were 
made of 4340 steel (both annealed 
and heat treated to R, 53) in three 
sizes varying in length and weight 
to provide a maximum length of cut 
for a given velocity range. These 
pieces were actually hollow cylin- 
drical tubes with a blind end at 
which an O-ring is fixed for obtura- 
tion (sealing during firing). For ve- 
locities 15,000 to 120,000 sfm, the 
projectiles were 6-in. long, for ve- 
locities 120,000 to 240,000 sfm they 
were 3 in. long, and for 240,000 to 
360,000 sfm 1% in. long. Both tap- 
ered and straight, or “impact” pro- 
jectiles were used. The tapered 
projectiles produced a more gradu- 
al impact on the cutting tool. 

A special gun breech permitted 
single shot firing at high velocities 
and pressures. Percussion primers 
on 20-mm cartridge cases (attached 
to the work) were fired by means 
of a firing pin in the breech pro- 
pelled by an electric squib and 
powder charge. 

Two projectile recovery bunkers 
(one for velocities up to 120,000 
sfm, the other for higher velocities) 
facilitated recovery of undamaged 
test projectiles. Projectiles imbedded 
themselves in sheets of Cellotex 
which could be separated quickly for 
easy location of the workpiece. 


Cutting performance recorded 


To support the instruments need- 
ed for recording cutting perform- 
ance data, a muzzle fixture, amount- 
ing for all practical purposes, to an 
extension of the gun bere, was de- 
veloped. This device included pin 
contactors for measuring and record- 
ing the velocity of the projectile 
and to trigger various instruments. A 
pair of breakwire contacts, mounted 
in line with the projectile flight path 
outside the gun assembly in con- 
junction with an electronic coun- 
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ter recorded velocity after cutting. 

The most significant development 
in velocity measurement techniques 
was the adoption of a helical copper 
wire around the Q-ring seal at the 
end of the projectiles. This insured 
adequate grounding of the projec- 
tile during its passage through the 
muzzle fixture. Excellent resolution 
of cutting forces was obtained by 
means of this ground. 

A transverse hole through the 
muzzle fixture was located in line 
with the cutting edge of the toolbit 
to permit photographing the cutting 
action with both still and motion 
picture camera and their associated 
flash and contro] equipment. Addi- 
tional pin contactors triggered the 
microfiash unit and were also used 
for studying velocity effects. 

Cutting forces were measured by 
a Lockheed-designed transducer 
toolholder, two oscilloscopes plus 
a recording oscillograph. The trans- 
ducer was mounted in a toolholder 
fixed to the muzzle fixture and was 
designed to support a square toolbit 
in proper orientation for cutting the 
projectiles. Both %-in and %-in 
square SAE T8 HSS tools were used. 
T8 is 14% Tungsten, 4% Chromium, 
2% Vanadium, and 5% Cobalt. 


Tool geometry 


Cutting tool geometry was large- 
ly restricted to 0° rake angle, and 
5° end clearance angle. Provision 
was made for adjusting the device 
for various depths of cut. Strain 
gages were attached to the flexing 
member of the transducer for re- 
cording horizontal and vertical com- 
ponents of cutting forces. A num- 
ber of different toolholders were es- 
pecially designed for this work. 

For measuring cutting tempera- 
tures in two places, thermocouples 
formed by spotwelding 0.001-in. dia 
constantan wire to the toolbits. This 
provided a thin, high response ther- 
mocouple junction at two places on 
the end clearance angle behind the 
cutting edge. 

Chips exited through a hole in the 
toolholder and were collected after 
traveling through a stainless steel 
tube in which they lost velocity 
while making a 180° turn. 

All test pieces, cutters, and the 
resulting chips were metallurgically 
analyzec Elements checked were: 
(1) finish of machined surfaces, (2) 
evidence of possible cracking -in 
work and cutters, (3) the metallo- 
graphic. condition of working sur- 
faces on both projectiles and cut- 
ters by analysis of microstructure 
and microhardness parallel and nor- 


with instrumented toolholder in position. 


Pin contactors attached to muzzle are to 


trigger instruments. All wiring is omitted from this view. Lower inset shows static 
photo of tool and projectile set for 0.040-in. depth of cut 


mal to the working surface, (4) 
microstructure of chips, (5) profile 
of start and finish of each cut sur- 
face normal to the axis of the pro- 
jectile, (6) presence of heating ef- 
fects on projectiles, cutters, and 
chips, (7) depth of work hardening, 
the effect of heat, (hardening or 
softening) of cut surfaces and cut- 
ters, (8) type or manner of cut as 
evidenced by the shape of the chip, 
(9) significant differences between 
tapered and impact projectiles. 


Rocket-sled tests 


To supplement these ballistic test 
data, and to take long, heavy ma- 
chining cuts at speeds above those 
possible with conventional machines, 
tests were also made on the rocket- 
sled test track at Edwards Air Force 
Base. The material was annealed 
4340 1 x 2 x 80 in. secured to a 
fixture spaced between three track 
hold-down bolts in such a way that 
induced loads were taken out 
through the concrete foundation. 
Clamping was arranged to permit 
high-speed camera studies. 

Two, l-in. square SAE T8 HSS 
cutting tools were mounted vertical- 
ly in holders on the front and rear 
sled track slippers with adjustments 
for different depths of cut. Cutter 
geometry included 0° back rake an- 
gle and 5° end clearance angle. 

One such test run at 47,400 sfm 
produced an outboard cut 0.125 in. 
deep by 0.350 in. wide. The inboard 
tool cut 0.060 in. deep by 0.200 in. 
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wide. Both cuts ran about 18 in. 
long before deflection of the canti- 
levered toolholder and sled move- 
ment resulted in loss of the cut. The 
toolbits showed evidence of wear 
but did not break or crack. 

In another run at 64,800 sfm only 
the rear cutter was used to produce 
a cut 0.150 in. deep by 0.500-in. wide. 
Total length was 48-in. Again evi- 
dence of tool wear was shown but 
the tool did not break or crack. No 
indication of excessive heat’ was 
apparent in either case from the 
work, the cutter, or the chips. Sur- 
face finishes were in the range of 
20 micro-in. Results of these sled 
runs compared closely with those 
obtained in ballistic tests. 

For comparing the results of all 
ultra-high speed machining tests 
with conventional practice, other 
projectiles of exactly the same an- 
alysis and condition were machined 
on a standard toolroom planer at 
40 and 80 sfm with toolbits of the 
Same grade and geometry. Two 
depths of cut were used— 0.025 in. 
and 0.040 in. In machining annealed 
4340 at conventional speeds, no par- 
ticular heat effects or wear were ob- 
served on the tools but those used 
for machining heat-treated 4340 
showed both wear and heat-affected 
zones. It is significant that tool wear 
occurring at conventional speeds 
with heat-treated 4340 was equal to 
and even greater than the wear re- 
sulting in cutting the same material 
at ultra-high speeds. 
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Ultra-High-Speed Machining . . 


What 
ultra-high 
speeds 


do 


B itra-high speed cutting tests have 
already resulted in a number of im- 
portant developments. Summarized, 
they include: 

1. Metal removal rates as much as 
24,000% higher than those obtained 
with good conventional practice 
And rates 2900% better than the 
very best obtained with exception 
ally good conventional setups 
(Highest rate reported so far in 
conventional machining was 200 cu 
in per min on a LeBlond lathe while 
the average runs about 25 cu. in. 
per min) 

2. A decrease in tool wear with 
increased cutting speeds. This de- 
velopment reverses conventional re- 
lationships between tool wear and 
cutting speed. 

3. Moderate increases in peak cut- 
ting forces acting in the direction 
of the cut at ultra-high speeds (con- 
sidered to be in a range that can be 
controlled in practice). Same with 
peak cutting forces perpendicular 
to the direction of the cut, although 
these are greater than cutting forces 
in the direction of cut. 

4. Temperature measurements did 
not support an indefinite temper- 
ature rise theory. 

5. Horsepower requirements con- 
siderably higher than those needed 
at conventional speeds, but needed 
only for fractions of a thousandth 
of a second. 

6. No breaking or melting of HSS 
tools at ultra-high speeds. 

7. Shear angles greater than 45° 
and chip thicknesses less than the 
depth of cut at ultra-high speeds. 

8. Excellent surface finish on all 
test pieces (average 3 to 99 micro- 
in.) 

Different velocities . . 
with annealed 4340 at 0.040 in. depth of 


cut show effect of speed on chip formation 
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Annealed 4340 ... 


chips photographed at the viewing port. Depth of cut is 0.040 in., speed is 52,740 sfm. 
lime between exposures is 40 microseconds 


©ooO 


22,800 S.F.M. 24,960 S.F.M. 52440 S.F.M. 


74,700 S.F.M. 76,500 S.F.M. 77,100 S.F.M. 
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Chips emerge ... 90,600 sfm. Scale is graduated in tenths of an inch and time 
from top of a rigid toolholder. This is annealed 4340 cut at between pictures is 40 microseconds 


Detailed test results 


It is generally agreed that the re- 
sults obtained with ordinary ma- 
chining speeds on any material, are 
usually determined by three prin- 
cipal factors. These are: (1) the 
boundary (shear plane) between 
deformed and undeformed material 
(plastic deformation characteris- 
tics); (2) interface between the chip 
and the tool face (friction and wear 
characteristics); (3) the machined 
surface (surface roughness and re- 
sidual stress). These characteristics 
determine the machinability of ma- 
terials—usually in terms of too] life, 
surface finish, type of chip, and 
power requirements. 

In machining at any speed, the na- 
ture of the chip formation and its 
rapid breakage and disposal is con- 
sidered to be one method of elimin- 
ating heat since heat generation 


Rocket sled cuts ... 

taken on 80 in. long bars of 4340 steel at 
47,400 sfm. Inner cut was 0.060 in. deep 
by 0.200 in. wide and 24 in. long. Outer 
cut was 0.120 in. deep by 0.350 in. wide 
and 11 in. long. Cutting tools were SAE 
T8 HSS 
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Ultra-High-Speed Machining . . . 


drastically affects the results of any 
metal removal operation. Friction 
during cutting is a major factor in 
heat generation and is affected by 
the material, tool geometry (shape, 
finish, and sharpness), lubricants 
and coolants, and cutting speed. 
The shear angle increases and 
chip thickness decreases when the 
: ratio of tool friction to the force 
Five grams of metal .. . normal to the tool force is reduced. 
were removed in one cut on this i , 
io 9 @» 15 micro-in. The amount of plastic deformation 
to which the chip is subjected de- 
creases with increases in the shear 
angle. The length of the shear plane 
also decreases as the shear angle 
increases. 
Increasing conventional cutting 
speeds decreases tool friction (up to 
a point) and improves machinabili- 
ty. This is due in part to a decreased 
tendency to form welds—either of 
the pressure or temperature type— 
and increased speed also reduces 
the time available for plastic flow. 


Ultra-high speed characteristics 


Thus, when ultra-high speed ma- 
chining (or high-velocity deforma- 
tion) was applied, it was expected 

that the material would be removed 
Effect of impact ... at such a high rate that there would 
on a straight projectile (top) compared with effect on a tapered projectile. In both be no time for plastic deformation 
cases cutting velocity was 72,000 sfm and the depth of cut 0.040 in. Metal removed to occur and the material would 
from tapered projectile was 6 gm with 4.9 gm removed from the straight projectile. Toole fail in a brittle manner. 

But ultra-high speed cutting tests 


bit used is at the bottom 

on annealed and heat-treated 4340 
did not result in brittle, or cleavage 
type, failures (although plastic de- 
formation decreased markedly in 
cutting heat-treated 4340 and the 
resulting chips were small, discrete 
particles). Thus, a critical impact 
velocity, as suggested by the theory 
of plastic wave propagation was not 
generally encountered and some 
other mechanism may account for 
the results obtained. 

(According to Dr Kronenberg, 
the main difference between the 
cutting tests and von Karman’s the- 
ory of plastic wave propagation lies 
in the type of load applied. While 
a central load is applied in von 
Karman’s work, a couple was ap- 
plied in the tests. This difference 
could account for the fact that the 
von Karman theory doesn’t satis- 
factorily explain the phenomenon 
of ultra-high speed machining. In 


¢ Projectiles ... 

fired from 20-mm gun and cut with a HSS 
tool held in the rigid fixture are designated 
A and B. A is heat treated 4340 cut at 
90,000 sfm, B is annealed 4340 cut at 120,- 
000 sfm. Another annealed projectile cut 
at 120,000 sfm but with a tool held in the 
instrumented fixture is designated C 
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x, 
C 0 
93,000 feet/minute 


@ 


“~ 


A 


B Cc D 
27,000 feet/minute 


Chip formations ... 
in annealed 4340 at different velocities with 0.025 in. depth of 


cut. Chip jamming occurred in rigid holder A and instru- 


7 
C3 ‘ 
4% 


123,000 feet/minute 


45,000 feet/ minute 


p. 


C 
153,000 feet/minute 


3 


177,000 feet/minute 


*: 


nts 


C 
A AB 


63,000 feet/ minute 


mented holder B. Jamming was avoided in redesigned rigid 
holder C and instrumented holder D 


27,000 ft/min 63000 ft/min 


Chips from heat-treated 4340 ... 


Wt 


93,000 ft/min 123,000 ft/min 


~ 


a 
vs ‘ 
> 


153,000 ft/min _-:177,000 ft/min 


at various speeds and a 0.025 in. depth of cut are fragmented, unlike annealed materials which produced curling chips 


future tests, the couple may be 
eliminated by using two opposed 
tools to apply a central load for 
further investigation of the von Kar- 
man theory.) 

The current tests seem to sup- 
port adiabatic (without change in 
heat content) shear as the mechan- 
ism responsible for the behavior of 
metals machined at ultra-high 
speeds. With increased velocities, an 
adiabatic condition was approached 
in which thermal energy is restrict- 
ed to preferred slip planes. Because 
of weakening in these preferred slip 
planes, additional slip occurs ending 
in complete shear. 

Although this mechanism applies 
to both annealed and heat-treated 


4340 at ultra-high speeds, important 
differences in behavior of the two 
metals occurred. 


Annealed 4340 


Very little temperature was re- 
corded during machining any of the 
alloys at ultra-high speeds, but an- 
nealed 4340, for example, showed 
work hardening of machined sur- 
faces and the chips. Chip distortion 
was severe, and while there were lit- 
tle changes in hardness at velocities 
over a range of 27,660 to 170,100 
sfm, transformation to martensite 
did occur at chip interfaces when 
speeds exceeded 180,000 sfm. 

Moreover, both distortion of the 
grain and superficial work harden- 
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ing of annealed 4340 surfaces ap- 
peared to be functions of the depth 
of cut as well as machining veloci- 
ties. Removal of less than 0.015-in. 
of metal at 36,000 to 66,000 sfm pro- 
duced no superficial hardening while 
work hardening always occurred in 
removing of 0.015 to 0.040-in. In- 
creasing the cutting velocities from 
27,660 to 210,600 sfm at a constant 
depth of cut of 0.025-in. increased 
the depth of work hardening from 
0.005 to 0.030-in. With a constant 
0.040-in. depth of cut“and velocities 
raised from 22,800 to 240,000 sfm, 
depth of work hardening went from 
0.007 to 0.042-in. 

Of all the metals machined at 
ultra-high speeds, only annealed 
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Ultra-High-Speed Machining... 


4340 produced a continuous chip. 
And while hardness increased in 
annealed 4340 chips, no pronounced 
effect on maximum hardness resulted 
with a constant depth of cut of 0.025- 
in. at speeds from 27,660 to 170,100 
sfm. Typical chips had a uniform 
cross-sectional hardness of R, 38 to 
40. 

At higher velocities, 180,000 to 
240,000 sfm, a superficial heat-af- 
fected zone (forming untempered 
martensite) was found along the 
chip-tool interface. Hardness meas- 
urements were considerably higher 

60,600 SFM 92,520 SFM at these velocities. Moreover, a tem- 
pered zone in which the hardness 
dropped was found adjacent to the 
heat-affected surface. Other por- 
tions of these chips had the usual 
hardness resulting from deforma- 
tion. 


Heat-treated 4340 


Formation of a superficial layer of 
untempered martensite at the ma- 
chined surfaces seemed to be the 
effect of ultra-high speed cutting on 
heat-treated 4340 projectiles. This 
formation was noticed at the ma- 

120,540 SFM 149,760 SFM 210,600 SFM chined interfaces of chips. Distortion 
Typical wear patterns ... of the microstructure was less than 
(12 x) on SAE T-8 single-point tools at different cutting speeds. Tool geometry includes in annealed projectiles. Depth of 
zero back rake and 5° end-relief. Material cut was annealed 4340 at 0.025 in. depth of cut’ transformation was generally less 

than 0.005-in. and was discontin- 
uous. Hardness of the transformed 
layer varied but usually ran about 
R, 59 to 62. 

A narrow tempered zone was 
found beneath one of the thickest 
(0.020-in.) layers of untempered 
martensite although such zones 
were not generally found in micro- 
hardness checks where indentations 
were spaced 0.002 in. apart. Depth 
of surface transformation and hard- 
ening was not affected by a wide 
variety of machining velocities. 

Sub-surface transformation to 

28,020 SFM 44,820 SFM 62,040 SFM martensite was found in the ma- 
jority of heat-treated projectiles. 
This transformation originated at the 
machined surface and extended be- 
low it in narrow bands which were 
frequently parallel to the surface. 
This sub-surface transformation was 
not detected at 30,000 sfm and some- 
times not above 60,000 sfm. It did 
not appear to be affected only by 
increasing velocities but was asso- 
ciated with impact. 

Typical chips from heat-treated 
4340 projectiles were small par- 
ticles impossible to orient in relation 
to the projectile. However, partial 
transformation to untempered mar- 

92,160 SFM 114,000 SFM 126,000 SFM tensite was noticed on surfaces of 
chips cut at all velocities between 
28,440 and 162,000 sfm. Microhard- 
ness tests on chips machined at 116,- 


Tool wear ... 
pattern (12 x) produced in cutting heat-treated 4340 at different velocities at 0.025 in. 
depth of cut. Tools are SAE T-8 HSS with zero back rake, 5° end relief 


120 American Machinist/Metalworking Manufacturing + February 22, 1960 





100 sfm varied from R, 63 to R, 40 
indicating untempered martensite at 
the surface with the remaining struc- 
ture tempered below the original 
hardness of R, 53. 


Horsepower and temperature 


Horsepower requirements for ul- 
tra-high speed machining is sub- 
stantially greater than for metal 
cutting at ordinary speeds because 
of the velocities applied, not because 
of cutting forces. But these high 
horsepower requirements are need- 
ed only for a fraction of a thou- 
sandth of a second. In cutting 
annealed 4340, for example, peak 
power (including impact) amounted 
to 2450 hp at a speed of 30,000 sfm 
and increased to about 12,000 hp 
for a velocity of 150,000 sfm. This 
same range applied in cutting heat- 
treated 4340 at the same speeds. 
Very likely, Phase II of the ultra- 
high speed machining program will 
explore the possibilities of produc- 
ing high, instantaneous horsepower 
by other means than explosives. 

These power requirements do not 
imply that the total heat expended 
in cutting at ultra-high speeds was 
great. Although there has been 
much conjecture regarding an in- 
definite rise in temperature at high 
machining speeds, temperatures re- 
corded on tool flanks 3/16-in. from 
the cutting edge do not support this. 
In fact, peak temperatures measured 
at tool flanks were all in the range 
between 80 and 140 F. Compared 
with this, temperatures at the tool 
flank, (measured 1/16-in. from the 
cutting edge) is estimated to be 
about 600 F in machining at such 
conventional speeds as 250 sfm. 

At ultra-high speeds there was no 
excessive oxidation on the work nor 
was there any evidence of heat dis- 
coloration. Even with heat-treated 
4340, (which was affected most by 
heat) no increased temperatures were 
recorded with increased speeds over 
the entire range of velocities used. 

Microscopic examination of tools 
used in cutting 4340 (as well as 6 Al 
4V titanium, AM 350 steel and In- 
conel X) showed that the effects of 
heating were confined to the cutting 
edge and face and the bottom sur- 
faces adjacent to the cutting edge. 
No change of hardness occurred. 
Therefore, the maximum tempera- 
ture generated did not penetrate 
below the surface during the cut. 

Maximum heat effect on the cut- 
ting tools was limited to a super- 
ficial layer about 0.0002-in. deep, 
and again there was no noticeable 
increase in this effect at increased 
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Ultra-High-Speed Machining . . . 


Peak cutting forces ... 

at the instant of tool engagement with the work are within ranges that can be controlled 
in praetice. At ultra-high speeds, increase in horizontal forces only average 30 to 70% 
above those developed at conventional speeds. Vertical forces are greater but are still 
within practical limits. Curves are based on cutting 4340 steel at 0.025 in. depth of 
cut with a chip area of 0.005 in. 


Calculated Values of Shear Angle and Chip Compression Factor 


Depth Cutting Chip Calculoted Colculated Chip 
of Cut Velocity,V Velocity,ve Shear Compression 





Test Workpiece Material (inch) Sfm Sfm  Angle,@ Factor, A 
166 Annealed 4340 0.022 22380 36300 583° ~-O6I7 
176 Anneoled 4340 0.020 24,300 30000 51.0° 0.810 
167 Anneoled 4340 0.023 $2740 76,920 556° 0.685 
172 Annealed 4340 0.023 53640 89,280 59.0° 0.600 
I77 Anneoled 4340 0.019 53640 67,200 51.3° 0.800 
194 Annealed 4340 0.021 90600 93,720 461° 0.965 
192 Anneoled Inconel X 0.028 86520 144000 590° 0.602 
187 Annealed Inconel x 0.025 109,920 124,920 487° 0.880 
188 Heot Treated Inconel X 0.024 87,900 131,400 563° 0.670 
191 Annegled AM 350 0.023 88800 150000 593° 0.593 
185 Anneoled GAI-4V Titonium 0.018 112,500 101,400 42.1° L110 


velocities. From this it appears that time of engagement of the tool with 
the amount of heat generated at the the work must be considered as far 
tool in machining does not increase as heat is concerned. When it takes 
in proportion to the velocity. 1/1000 of a second to heat a tool, a 
Even in machining at convention- cutting time substantially less than 
al speeds where the heat in the tool this cannot heat it. This is similar 
increases with increased cutting to striking flint on steel, where there 
speeds, the increase in temperature is not enough time for the steel to 
is not proportional to speed. The heat up and fail even though the 
rise in tool temperature slows down spark temperature is far above that 
considerably as cutting speeds in- required for softening it. 
crease. Consequently, tool temper- According to Dr Kronenberg, unit 
ature does not increase indefinitely. cutting force is the most important 
In ultra-high speed machining the of several factors affecting temper- 
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Comparison of chip formation . . . 
at conventional speeds, (top) with those 
formed at ultra-high speeds. According 
to analyses of high-speed photos, chip 
velocity, v,, exceeding cutting speed, v, at 
ultra-high speeds; shear angle, ¢, is greater 
than 45°, and chip thickness, t,, is less 
than the depth of cut, t,. The reverse is 
true at conventional speeds 


ature rise at the tool face. This 
temperature rise is directly propor- 
tional to the unit cutting force. Con- 
sequently, the temperature of the 
tool will not change to any great 
extent if the unit cutting force 
doesn’t change. However, further 
investigation of this is needed. 


Cutting forces 


Peak horizontal cutting forces at 
the instant of engagement of the 
tool and work were found to be no 
more than 30 to 70% greater than 


122 American Machinist/Metalworking Manufacturing + February 22, 1960 


those encountered at conventional 
speeds. This increase in forces is 
considerably less than was expected 
and is in a range that can be con- 
trolled without great difficulty. The 
horizontal force for annealed 4340 
at 90,000 sfm with a 0.025-in. depth 
of cut did not exceed 3400 lb while 
the peak horizontal cutting force 
measured for heat-treated 4340 was 
not over 4100 lb. Comparative forces 
for cutting the same materials with 
the same depths of cut but at con- 
ventional speeds are about 2000 to 
2500 lb. While cutting annealed 4340 
steel, no appreciable difference in 
horizontal or vertical cutting forces 
were recorded. However, at a cut- 
ting speed of 120,000 sfm, these 
forces were reduced by 50%. 
Vertical cutting forces are sub- 
stantially higher but do not usually 
enter into horsepower requirements 
and are generally considered in con- 
nection with machine design and the 
support of tools. The tests showed 
a considerable drop in vertical forces, 
after a peak is reached as velocities 
increase but conditions did not per- 
mit clear separation of impact forces 
from actual cutting forces. Conse- 
quently, further work is necessary in 
connection with drops in cutting 
forces at increased velocities. 


Chip velocity 


Inasmuch as the measurement of 
chip velocity (speed at which the 
chip travels across the tool face) is 
considered to be one of the most 
accurate methods of determining the 
shear angle, high-speed camera pho- 
tos were made of flying chips at 
intervals of 40 microseconds. In this 
way, new phenomena in chip forma- 
tion were uncovered. Among them, 
chip velocity was found to be 
greater than the cutting speed and 
therefore the shear angle was great- 
er than 45° (for a cutting tool of 
zero rake) and the chip compression 
factor was less than 1.0 resulting in 
a chip thickness less than the depth 
of cut. In conventional work the 
chip compression factor is the ratio 
of chip thickness (t,) to the depth 
of cut (t,). Chip compression fac- 
tors are often difficult to determine 
because of chip curling serrations 
and other defects, and the ratio t,/t, 
may be replaced by v/v, where v 
is the cutting speed, and v, the chip 
velocity. Also, when ¢, is the shear 
angle for zero rake angle: 


Vv 
tan g, = = 


Consequently, the shear angle for 
zero rake is 45° when chip velocity 


Significant reductions in tool wear ... 

occur at vitra-high speeds as velocities increase. Wear at the tool flank per gram of 
metal removed drops 76% in cutting heat-treated 4340 when speeds approach 120,000 
sfm. A decrease of 50% occurs with increased speeds in cutting annealed 4340. Flank 
wear in cutting annealed 4340 is less than a quarter of that in cutting heat-treated 4300 


Effective tool wear ... 

is the distance the cutting edge of the tool recedes after a cut, and this too, decreases 
with increased speeds. A drop of 73% in effective wear occurs with increasing speeds 
in machining heat-treated 4340, 60% in cutting annealed 4340. Effective wear runs about 
10% of tool flank wear and is greater in cutting heat-treated materials 
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r per cu in. of metal removed per minute 


Ultra-High-Speed Machining . . . 







































































Metal removal rates ... 


in ultra-high speed machining tests were affected by greatly increased chip 
cross-sectional areas when only slight increases were made in depths of cut. 
Relationship between depth of cut and chip area is this logarithmic line with 
a slope having an exponent of 1.5. With area equal to 1.23 times d'-, doubling 
the depth of cut increases the chip area by 2.0'-5, or 2.83 
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Tool wear drops even more ... 
with increased speeds when measured in terms of actual metal removed per 








000,001 
30,000 60,000 90,000 120,000 150,000 
Average cutting speed, sfm 


v. equals the cutting speed v. The 
shear angle becomes smaller than 
45° when chip velocity is less than 
the cutting speed, which is normal 
and has been true at conventional 
speeds. (In most conventional ma- 
chining the shear angle varies be- 
tween 15° and 35° and chip velocity 
is considerably less than cutting 
speed. In other words, the tool acts 
as a brake on the chip, decelerating it 
considerably.) But chip velocity 
exceeded cutting speeds in ultra- 
high speed machining tests according 
to analysis of high-speed photos. 
For example, in cutting annealed 
4340 at 52,740 sfm, chip velocity was 
found to be 76,920 sfm. The shear 
angle, then, was 55.6° and the chip 
thickness (based on a chip compres- 
sion ratio of 52,740/76,920 or 0.685) 
was 0.685 times the depth of cut 
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minute. As speeds increase from 30,000 sfm to 150,000, flank wear in cutting 
heat-treated 4340 drops 95.5% and 90.6% in cutting annealed 4340. A drop 


of 90.6% also occurs in effective wear with increased speeds in cutting an- 
nealed 4340 while the drop for this wear in cutting the heat-treated material 


is 98.5% 


of 0.023 in., or 0.016 in. In another 
case where annealed Inconel was 
machined at 86,520 sfm, measure- 
ment of two high-speed photographs 
showed a chip to advance 1.1 in. in 
0.000,04 sec, a velocity of 137,400 
sfm. In most cases, shear angles 
exceeded 45° and chip thicknesses 
were less than the depth of cut. 
From data gathered so far, it may 
be necessary to reexamine conven- 
tional metal cutting theories based 
on increased chip thickness with in- 
creased speeds. 

Except with heat-treated mate- 
rials, shear strain was found to be 
close to the theoretical minimum at 
ultra-high speeds. For zero rake 
this minimum is 2.0 in. per in. Shear 
stresses were consequently moderate 
and dynamic stresses (necessarily 
included in analysis of ultra-high 


speed machining) averaged 50% 
higher than static stresses. Evidence 
was found that frictional forces may 
be negative with shear angles great- 
er than 45°. However, more data 
and further studies are needed to 
investigate the possibility of a re- 
versed friction force and the con- 
clusions to be drawn from this phe- 
nomena for practical applications. 


Tool life 


One of the most exceptional re- 
sults of the ultra-high speed tests 
was the outstanding tool life en- 
countered. Tool wear was used as 
a more positive method of deter- 
mining tool life than such criteria 
as tool temperature, tool life be- 
tween grinds, or others because tool 
wear is obviously affected by the 
amount of metal removed and is 
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greater when large amounts are re- 
moved and less with smaller 
amounts. Moreover, tool wear is af- 
fected by metal removal rates. 
Therefore, in the tests, tool wear 
per gram of metal removed was de- 
termined for various speeds and, in 
addition, tool wear for various metal 
removal rates was calculated. 

Wear at the flank of the tool was 
generally greater after machining 
heat-treated 4340 and face wear was 
greater after machining annealed 
4340. Flank and face wear were 
included in the analyses in addition 
to “effective wear” per gram of met- 
al removed. Effective wear is the 
distance the cutting edge recedes 
during a cut. That is, the distance 
between crater top and straight 
edge along the tool’s cutting edge in 
normal cutting position. Effective 
wear was dependent only on cutting 
velocity and depth of cut. 

The discovery of greatest immedi- 
ate significance was that tool wear 
dropped considerably when the cut- 
ting speed was increased from 30,000 
sfm to 120,000 sfm. Best tool life in 
tests to date, incidentally, was ob- 
tained at 120,000 sfm. Effective wear 
decreased appreciably with increased 
speeds to a low of 0.003 in. at 120,000 
sfm although greater wear was also 
measured. In general, effective wear 
was about 10% of flank wear. 

At conventional speeds, an increase 
in cutting speeds usually means an 
increase in tool wear. At ultra-high 
speeds this relationship is reversed 
within the limits of these test data. 

The reduction in tool wear with in- 
creasing speeds applies to both an- 
nealed and heat-treated 4340 as well 
as to flank wear and effective wear. 
Flank wear per gram of metal re- 
moved dropped 76% in machining 
heat-treated 4340 and dropped 50% 
in the case of annealed 4340 when 
cutting speed was increased. Effec- 
tive wear dropped 73% when speeds 
were increased in cutting heat-treat- 
ed 4340 and dropped 60% under the 
same conditions in machining the 
annealed material. The drop in wear 
was even more spectacular in check- 
ing against actual metal removal 
rates. Here it decreased by 90.6 to 
98.5% when the cutting speed was 
raised from 30,000 to 150,000 sfm. 
No tool wear resulted when 7075-T6 
aluminum was machined at 120,600 
sfm, 0.028 in, depth of cut, 12 in. long. 


Metal removal rates 


A peak metal removal rate equiv- 
alent to nearly 6000 cu in. per min 
was achieved in cutting annealed 
4340 steel at 150,000 sfm. This 
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Actual metal removal rates .. 

in ultra-high-speed tests were below theoretical because of gradually decreased depths of 
cut toward the end of the projectile. Present rates are 25 cu in. per min for top con- 
ventional speeds and just under 200 cu in. per min on a special machinability test lathe 
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Ultra-High-Speed Machining .. . 


amounts to an increase of 24,000% 
over the removal rate of 25 cu in. 
per min. usually obtained with a 
good lathe in current conventional 
practice. 

At a cutting speed of 120,000 sfm, 
the velocity at which best tool life 
was obtained, a metal removal rate 
20,000% better than that obtained 
at conventional speeds can be ex- 
pected. 

Even better metal removal rates 
are expected. It was evident that 
performances at speeds of 120,000 
and 150,000 sfm were better than at 
lower speeds, (30,000 to 90,000 sfm) 
where the depth of cut was reduced 
slightly toward the end of the pro- 
jectile to a greater extent than oc- 
curred at the higher speeds. This 
reduction in the depth of cut during 
the operation was caused by jam- 
ming chips, tilting of the projectile, 
and by other correctable causes. The 
results however, agree with the low- 
er tool wear at the higher speeds. 


What comes next? 


While these results are promising, 
not all the test data are conclusive; 
censequently, more work remains to 
be done. A Phase II program might 
possibly include further studies 
of the possible application of the 
von Karman theory to ultra-high 
speed machining. Greater depths of 
cut may be made along with tests 
of different tool geometry and dif- 
ferent cutting tool materials. The 
application of cutting fluids might 
be tried and possibly more extensive 
measurements made of tool wear and 
temperature. 

In progressing toward practical ap- 


Check out of instrumentation .. . 


prior to one of the ultra-high-speed machining tests is made by R L Vaughn (right), the 
project engineer, R Ponsness, instrumentation engineer 


plications of test results, it will be 
necessary to determine the actual 
horsepower required at ultra-high 
speeds to remove a unit volume of 
metal at different velocities under 
specified conditions. Cutting forces 
under various conditions will have 
to be established and related to 
horsepower requirements for a ma- 
chine tool and studies made of the 
types of machine tool design best 
suited for ultra-high speed cuts. In 
this connection, such problems as 
vibrations and dampening controls, 


bearings, drives, power require- 
ments, operator safety, and others 
will have to be investigated. Other 
studies will include acceleration, de- 
celeration, and centrifugal, and dy- 
namic forces involved in machine 
design. The first step in such a de- 
sign would probably be the con- 
struction of a reduced scale model 
with a drive system capable of sup- 
plying great power for short periods. 
Greater rigidity and stability would 
be necessary, too, along with other 
features determined by analysis. 
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a free-cutting, stronger tool. 


Specially designed and precision- 
manufactured for die sinking and 


POC 


we 
designed to include flats on the shanks 
for set screw type drivers on all of 


As« for completely new cutter catalogue No. 259. 
the end and side milling cutters. 


Write today for complete informa- 
tion to the Tomkins-Johnson Company, 


Jackson, Mich. 
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This cutter is used by a 
prominent saw manu- 
facturer to form mill the 
profile in dado blade 
sets for the wood work- 
ing industry. 


A special multiple-step milling cutter used 
by steam turbine manufacturer to cut 
stepped rotor slots for turbine blades. 


How TO GET THE MostT 


OUT OF HIGH SPwrEED PRODUCTION 


MILLING MACHINES 


This tapered multiple thread mill 
cuts threads in pipe joints used in 
oil well drilling operations. 


A special milling cutter for sweep 
milling impellers used in air condi- 
tioning and jet engine sections. 





Illinite® Special Milling Cutters, like those gang, with consequent savings of considerable 

shown here, speed production and cut costs two time per piece. Specially designed tools such 

ways: as these also assure improved accuracy since 

Coo (a) Illinois Tool applied metallurgy assures accuracy is designed into the tool, and is not 

METALLURGY long, efficient tool life through proper material dependent upon several separate operations. 

ae ate - selection, forging and heat treatment tailored 

to your specific application. Why not get the most from your high speed 

» (b) Illinois Tool engineering job-tailors your production machines. Ask your Illinite dis- 

special milling cutters for maximum efficiency. tributor about job-tailored milling cutters to- 

| ITW tool designers often combine several day! Remember, he also carries a complete stock 
machining operations into a single cutter or of standard cutters for prompt delivery. 


s 


Write today for this 
helpful new booklet on 
Metallurgy in Tool De- 
sign and Production. 


TOOL & INSTRUMENT DIVISION 
2501 N. KEELER AVENUE « CHICAGO 339, ILLINOIS 


if eC. LEWOLtrsS TOOL worrs 


Your /LLINITE distributor is just a phone call away. 
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Heat Treatment of Tool Steels—I 


Courtesy of 
Latrobe Steel Co, Latrobe, Pa 


Preheating 


Metallurgically, preheating takes 
no part in the hardening reac- 
tion. However, preheating is usu- 
ally applied to all tool steels in 
order to minimize the normal 
hazards encountered in the heat 
treatment of these higher alloyed 
materials. 

There are two primary func- 
tions of preheating. The first is 
to reduce thermal shock when a 
cold tool is placed directly into 
a hot furnace. The second is to 
start the austenitizing reaction so 
that the carbides will be in a more 
favorable condition for dissolving 
at high temperature. This latter 
function is particularly important 
in the heat treatment of high- 
speed steels and those die steels 
requiring a hardening temper- 
ature in excess of 2000 F. 

Because preheating reduces 
thermal shock, it is beneficial in 
minimizing the danger of exces- 
sive distortion, warping and 
cracking. It serves as a stress 
relief of the internal strains set 
up during machining. If preheat- 
ing is carried out just below the 
critical temperature, these ma- 
chining stresses are relieved prior 
to transformation within the steel. 

One or more preheating steps 
also enable the tools to pass 
through the transformation range 
as uniformly as possible through- 
out the entire cross section. Be- 
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Schematic Diagram of What Happens 
in Heat Treatment 


Point A represents the annealed steel 
led 


transformation temperature, austenite is 





ready for heat treatment. In the 
condition the steel is made up of a ferrite 
and carbide structure, ferrite being in- 
capable of dissolving carbide in solid solu- 
tion. Preheating of the steel occurs at 
some stage between A and C, usually near 
the transformation temperature 8. 
When heated above the transformation 
temperature range, the steel undergoes a 
phase change to a new crystallographic 
form called austenite, C. Austenite pos- 
sesses the ability to dissolve carbides in 
solid solution. The austenitizing treatment 
is adjusted by temperature and time to 
dissolve the optimum amount of carbide. 
These adjustments vary appreciably for 
different types of steel. The austenite phase 
represents a more dense structure, which 
means that the steel occupies a lesser vol- 
ume when at the hardening temperature. 
From C the steel is quenched relatively 
rapidly by air, oil, or water, depending 
upon the alloy composition. Below the 
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table and attempts to regain its room- 
temperature structure of ferrite and car- 
bide, A. The speed of the quench, how- 
ever, suppresses this reversion, and a new 
crystallographic form is created called mar- 
tensite, D. Untempered martensite D is 
also unstable and represents a strained 
condition in the steel from which the hard- 
ness is derived. This martensite phase is 
of greater volume than both the prior 
austenite phase and the ferrite plus carbide 
annealed phase, and therefore it is com- 
pletely normal for steel to increase in 
dimension upon hardening. 

Because untempered martensite is un- 
stable and highly strained, the steel is re- 
heated to produce tempered martensite E. 
This serves to stabilize the martensite and 
relieve the hardening stresses. Some loss 
in hardness may result from tempering. 
A volumetric contraction occurs so that the 
steel more nearly approaches its original 
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LOOK TO AMERICAN TOOLMAKERS FOR THE FINEST CUTTING TOOLS 


CUTTING TOOLS 


made from 


Tig high speed steel tools for 

milling, sawing, tapping, drilling, 

broaching, reaming and other metal 

cutting operations are better than ever. 

Through research and development, | 2 
and new and better production methods, 

American toolmakers are constantly 


improving high speed steel tools to help 
you make better products. . . at less cost 


As a leading producer of high speed and 
other specialty steels, Universal-Cyclops 
continues to aid your toolmaker’s 


efforts with its own aggressive research 
and development program. 


Look to your American toolmaker UMIV -RSAL 
eae CYCLOPS 
high speed steel cutting tools! 
STEEL CORPORATION 


BRIDGEVILLE, PA. 


TOOL STEELS * STAINLESS STEELS © HIGH TEMPERATURE METALS 
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Heat Treatment of Tool Steels—Il 


cause heating annealed steel to a 
temperature above the critical re- 
sults in a decrease in volume, it 
is important for the tools to go 
through this phase change slowly 
and uniformly to minimize dis- 
tortion. 

Preheating of carbon- and low- 
alloy tool steels normally is car- 
ried out in the range of 1200- 
1300 F, high carbon-high chromi- 
um and other highly alloyed die 
steels at 1200-1450 F, and high- 
speed and modified high-speed 
steels at 1500-1600 F. If no pro- 
tective atmosphere is available, 
the temperature should be ad- 
justed to the lower side of the 
range to reduce the danger of ex- 
cessive scale and decarburization. 
Double preheating at both 1000- 
1200 F, and 1500-1600 F is often 
recommended for treatment of 
intricate tools and dies, and par- 
ticularly for high-speed steel when 
treated in liquid baths. 


Austenitizing 


Austenitizing is the high-heat 
phase of the heat-treating opera- 
tion. Basically, the austenitizing 
treatment controls the exact hard- 
ness which will be obtained, de- 
termines the eventual size change, 
develops the red hardness, and 
brings out many of the other de- 
sirable metallurgical character- 
istics which are designed into the 
steel by the chemical composi- 
tion. 

Adequate protection of the steel 
surface against carburization, de- 
carburization, and excessive scal- 
ing is required. 

Austenitizing is a time-temper- 
ature reaction, in which the more 
important factor is the temper- 
ature. In developing heat-treating 
data for a new steel, the manu- 
facturer determines the proper 
temperature range to employ and 
uses a relatively broad latitude for 
the time factor. As a result, it is 
difficult to overheat a piece of 


steel during austenitizing by us- 
‘ng too long a time at temper- 
ature, provided the temperature 
of the steel is within the recom- 
mended hardening range. Ob- 
viously, this points up the need 
for accurate pyrometer control of 
the heating medium with a mini- 
mum of temperature fluctuation 
in order to assure optimum heat- 
treating results. 

When austenitizing temper- 
atures are higher than normal, 
either intentionally or inadvert- 
ently, the time factor becomes 
increasingly important. The final 
heat-treating results tend to be 
erratic and difficult to predict 
with accuracy. 

Carbon- and low-alloy tool 
steels, which are austenitized at 
relatively low temperatures, de- 
pend upon the solution of iron 
carbide in austenite for their 
hardening characteristics. Aus- 
tenite readily dissolves iron car- 
bide. Therefore, considerable 
latitude is permissible with re- 
spect to both time and temper- 
ature in heat treating of these 
types of steel. The danger of un- 
dersoaking is greatly minimized, 
because of the ease of carbide so- 
lution. Usually, it is necessary 
only to insure that the steel is 
uniform in temperature and with- 
in the proper hardening temper- 
ature range to obtain fully satis- 
factory results. Soaking times for 
these steels are approximately 5 
min per in. of thickness, although 
longer times are not detrimental. 

Higher alloyed die steels, and 
particularly the high carbon— 
high chromium types, are much 
more sluggish in dissolving car- 
bides. The soaking time should 
be correspondingly increased over 
the low-alloy steels to avoid the 
danger of undersoaking. With 
furnace hardening, a soaking time 
at temperature of 39 min for the 
first inch of thickness and 10-15 
min for each additional inch is a 
good rule of thumb. Regardless 
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of how small the size may be, the 
minimum soaking time should not 
be less than 20-30 min. 

Pack hardening requires addi- 
tional soaking. The long-estab- 
lished rule of one hour per inch 
of thickness normally is followed. 

High-speed and modified high- 
speed steels depend upon the so- 
lution of various complex alloy 
carbides during austenitizing to 
develop their outstanding heat- 
resisting qualities. These alloy 
carbides do not dissolve to an ap- 
preciable extent unless the steel 
is heated extremely close to its 
melting point. Accurate temper- 
ature control is mandatory. The 
factor of time is of greater im- 
portance than it is with lower 
alloy steels hardened at temper- 
atures below 2000 F. 

Considerable skill and experi- 
ence are required to austenitize 
high-speed steel. In _ general, 
heavy-duty tools are hardened 
from the high side of the recom- 
mended temperature range, while 
fine edge tools are austenitized on 
the lower side. The soaking time 
for austenitizing also will vary 
somewhat, but normally is in the 
range of 2-5 min at temperature. 


Quenching 


Quenching may be defined as 
a controlled cooling operation 
which allows the steel to harden. 
While the austenitizing treatment 
determines the exact hardness 
that will be obtained, the quench- 
ing cycle is the step that permits 
the steel to attain that hardness. 

Quenching is also a time-tem- 
perature dependent reaction, with 
equal emphasis placed on both of 
these factors. In cooling from the 
austenitizing temperature, the 
steel must pass fairly rapidly 
through the critical range (ap- 
proximately 1300-1100 F) in or- 
der to insure that the hardening 
reaction will take place. The 
minimum rate at which the steel 
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Photograph courtesy of Philadelphia Gear Corporation 


Aristoloy LEADED’ provides freer machining with 
no sacrifice of tensile strength at PHILADELPHIA GEAR 


The very qualities that make good gear steels—high-tensile strength, ex- 
treme wear and load resistance—make them difficult and expensive to 
machine. 
Yaw i@) ae) | Philadelphia Gear Corporation solved this problem by switching to Copper- 
STEELS =4 weld leaded steel. 

This helical gear, for example, is being cut from a bar of Aristoloy 4140 
leaded which has been heat treated to a 300 to 320 Brinell Hardness. The 
lead addition permits an increase in spindle RPM, increased hob feed and 
improvement in the number of pieces per tool grind. 

But none of the desirable strength qualities required of a gear steel are 

reduced by the minute lead particles. They act as built-in lubricant and in 

no way affect the physical properties. 

Write today for Leaded Steel booklet or new Products & Facilities Catalog. 
*iniand Ledloy license 


COPPERWELD STEEL COMPANY 


ARISTOLOY STEEL DIVISION + 4009 Mahoning Ave., Warren, Ohio + EXPORT: Copperweld Steel International Co., 225 Broadway, New York 7, N. Y. 
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Heat Treatment of Tool Steels—Ill 


must be cooled to develop full 
hardness can be termed the criti- 
cal quenching velocity, and is 
controlled basically by the analy- 
sis of the steel and the austenitiz- 
ing treatment. This critical 
quenching velocity is quite rapid 
for low-alloy steels but is much 
slower for steels containing appre- 
ciable amounts of hardenability 
agents, such as molybdenum, 
nickel, chromium, and manganese. 
Steels therefore are commonly 
classified according to their re- 
quired quenching velocity, that is, 
water-, oil-, or air-hardening va- 
rieties. 

Getting the steel successfully 
through this critical range of 
1300-1100 F is one of the major 
hurdles in the quenching cycle, 
but at this point the steel has only 
promised to harden. Now the re- 
action becomes more dependent 
on temperature rather than time, 
and actual hardening does not be- 
gin until a much lower temper- 
ature is reached. 

The temperature at which hard- 
ening begins is below 600 F for 
most tool steels. The length of 
time that the steel can be held 
in the twilight range of 1100 to 
600 F depends upon its compo- 
sition. Existence of this twilight 
temperature range permits the 
use of special quenching tech- 
niques such as slack quenching, 
martempering, and salt- and lead- 
bath quenching. These techniques 
employ an equalization of temper- 
ature before initiating the actual 
hardening reaction. The final 
stage of quenching is then car- 
ried out at a less drastic rate, re- 
sulting in more uniform cooling 
and lower quenching stresses. 

The hardening which occurs in 
the latter stages of the quench is 
a volumetric reaction with the 
relatively soft austenite changing 
to a harder and more voluminous 
martensitic structure. This size 
increase sets up internal trans- 
formation stresses in the steel. 


These stresses, when combined 
with the thermal stresses intro- 
duced by the cooling operation it- 
self, can under adverse circum- 
stances cause warping or even 
cracking of the steel. An air- 
hardening steel is less prone to 
exhibit these quenching problems 
than is a steel requiring a more 
drastic quench, such as oil or 
water. 

One common quenching fault is 
not permitting the steel to cool 
sufficiently. This results in in- 
complete hardening and highly 
stressed finished parts. Tool steels 
should always be cooled until the 
parts can be handled comfortably 
with the bare hands. 

During the quenching cycle, the 
steel is in its most highly stressed 
condition. Therefore, this step in 
the heat-treating cycle generally 
introduces some of the greatest 
problems associated with the 
hardening process. Each tool or 
die must be considered individ- 
ually, and each presents its own 
particular challenge. 


Tempering 


The fourth and final phase of 
heat treatment, tempering has 
been defined as reheating of steel, 
after hardening, to an intermedi- 
ate temperature range for the 
primary purpose of toughening 
the steel. 

Upon completion of hardening, 
the steel is in a highly stressed 
condition. Tool and die steels 
generally are not usable in this 
state, because most applications 
require some degree of toughness 
in order to withstand the shock 
of normal operation. 

By reheating the steel to an 
intermediate temperature, the 
hard martensitic structure is 
broken down and some carbon is 
precipitated from the martensite 
in the form of fine carbides. This 
results in most cases in a slight 
decrease in hardness. While a loss 
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in hardness is not always desir- 
able, the high internal stresses 
which cause the steel to be brittle 
are eliminated. 

Tempering accomplishes its 
purpose through a combination of 
temperature and time. The usual 
range of tempering temperatures 
extends from 300 to 1200 F, de- 
pending on the grade of steel and 
the hardness level desired. It is 
not sufficient merely to heat a 
hardened part to a certain tem- 
perature; it must be soaked at that 
temperature for a definite length 
of time. In simple alloys, after 
the part has reached the temper- 
ing temperature throughout the 
entire section, a one-hour soak is 
sufficient. However, in more com- 
plex alloys where diffusion is 
slower, as for example in the 5% 
chromium die-casting steels, a 
number of hours at temperature is 
desired. The response to temper- 
ing is slow and requires a full 
measure of time for complete- 
ness. 

Higher alloyed tool and die 
steels, which are hardened from 
temperatures in excess of 2000 F, 
should always be double tempered 
in order to achieve maximum ben- 
efit. The reason for this is that on 
cooling from the first temper, ad- 
ditional fresh martensite is 
formed from retained austenite, 
and the second temper toughens 
this newly formed martensite. 

If cooling from the quench is in- 
terrupted too soon, full hardness 
will not be obtained. But, on the 
other hand, if quenched steel is 
allowed to remain at room tem- 
perature for an extended period, 
the stresses from hardening con- 
tinue to build up until a point is 
reached where cracking occurs. 
Two good rules to follow are: 

1. Allow the steel to cool after 
hardening to a point where it can 
be comfortably handled with the 
bare hands. 

2. Then, begin the tempering 
operation immediately. 
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performance you pay for. JOHNSON/S WAX 
For information, see your local Johnson industrial distributor. 


“Cold Stream" and “Johnson's” are trademarks of S. C. Johnson & Son, Inc., Racine, Wis. 
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AUTOMATION BEGINS HERE 


... Insist on Allen-Bradley accessories 
for continuous automatic production 





<— 


In this broad line of Allen-Bradley 
accessories, each and every unit car- 
ries the traditional A-B trademark 
of quality that stands for trouble 
free operation. Rugged construc- 
tion, and maintenance free, silver 
alloy contacts provide the reliability 
that is essential to the continuous 
operation of your automatic produc- 
tion machines. 

Profit from the experience of the 
leading machine tool builders .. . in- 
sist on Allen-Bradley quality motor 
control all the way! 


y 
Special push button panels can be assembled to your specifications. 


84 8 Se 


OILTIGHT LIMIT SWITCHES PRECISION LIMIT SWITCH OILTIGHT CONTROL UNITS OILTIGHT CONTROL STATIONS 
Bulletin 802T with sealed heads Bulletin 802 oiltight. Responds Bulletin 800T. Choice of push Bulletin 800T for up to 16 units 
and bodies. Various operators. to very small operator travel. buttons, lights, and switches. in die cast aluminum enclosure. 


® 


PNEUMATIC TIMERS OILTIGHT PRESSURE CONTROL STANDARD DUTY PUSH BUTTONS FOOT SWITCH 
Bulletin 849. Reliable and accu- Bulletin 836. For hydraulic sys- Bulletin 800. Up to three units, Bulletin 805. In rugged die cast 
rate. For on-delay or off-delay. _ tems with pressures to 5000 psi. _—also pilot lights and switches. housing for toughest service. 
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A New Era 
in 
a <-1P- ba i= we-ale mm ad-Jit-leyiling 


Bulletin 700, 
Type B-220A, 
AC Control 
Relay with 

2 N.O. and 

2 N.C. contacts, 





Bulletin 700, 
Type BX-440A, 
AC Control 
Relay can be 
wired for 
normally open 
or normally 
closed contacts, 


Improved features set new performance standards 


For years, Allen-Bradley Bulletin 700 Type B 
and Type BX relays have been preferred for 
their long life and trouble free operation. The 
improvements in the new Bulletin 700 Type B 
and Type BX relays will set new performance 
standards wherever they are used. Naturally 
they use the famous A-B double break, silver 
alloy contacts which always remain in perfect 
operating condition without cleaning or filing. 
The cast coil cannot be damaged by the sever- 
est atmospheric conditions. 


These new Allen-Bradley Bulletin 700 Type B 
and Type BX relays offer even greater value 
and greater reliability than ever before—but 
the price has not been changed. 


New mechanical design gives at least 5 times 
greater operating life. 


New contact motion provides 10 times greater 
electrical reliability. 


Complete interchangeability— mounting 
dimensions are unchanged. 


New hermetically sealed plastic coil fits 
Bulletin 700 relays presently in use. 


New, stronger, movable contact crossbar— 
also fits old relays. 


New reinforced stationary contact blocks— 
interchangeable with previous design. 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


NARA 


Member of NEMA 


- BRADLEY 


Quality Motor Control 
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That Wonderful Year 

1960 Is orr to a rousing start with 
two bits of news about noise. Gen- 
eral Radio Co has announced a de- 
vice to generate noise. The Random 
Noise Generator can produce noise 
at accurately controlled volume to 
make assorted acoustical tests or to 
drive shake tables. At the same 
time, Electronics Development Inc 
has devised a way to produce elec- 
tricity from noise. Next New Year’s 
Eve we intend to see if we can com- 
bine these two quite valuable de- 
velopments and produce perpetual 
motion. 


Quick Quiz 

ASK A FRIEND what is the southern- 
most point in the United States. 
When he answers (as he surely will) 
Key West, Florida, you can give a 
confident smile and inform him it is 
Kalae Point, Hawaii. 


Definition 

ONCE UPON A TIME, says the Oxford 
dictionary, a machinist was a man 
who “invents, builds, or works a ma- 
chine; an engineer.” Today, says the 
same source, it is a man who oper- 
ates a machine. We like and respect 
machinists, but the machinists for 
whom we edit this book go by other 
titles nowadays. 


Zero Hour 


Fot THE RECORD, agreement was 
reached by the editors of this maga- 
zine to change the name to AMERI- 
CAN MACHINIST/METALWORKING MAN- 
UFACTURING at precisely 4:50 pm on 
December 8, 1959. The first issue 
with the new name appeared two 
months later to the day. 


Talking Shop... 





Air: Pro and Con 
It Isn’T every company that’s willing 
to list the disadvantages as well as 
the advantages of its product—or 
anything it works with. Here are two 
rundowns; cons first, then pros: 

e Compressed air is used in in- 
dustry in spite of the fact that it— 

Is not efficient for power trans- 
fer. 

Leaks and dissipates 
from small holes. 

Must be applied with precau- 
tion under pressure. 

Does not normally lubricate the 
machinery it serves. 

Releases water upon cooling 
after compression, causing corrosion 
and other associated problems. 

e In spite of these drawbacks, air 
is used because it— 

Is convenient for simple ac- 
tions. 

Is plentiful. 

Allows devices to stall out with 
no ill effects. 

Does not have to be piped back 
to the power source, once applied. 

Operates with simple, depend- 
able mechanisms. 

Leaks, but 
danger. 

May be noisy, but the noise can 
be muffled. 

Thanks to Ward F Diehl, senior 
hydraulic engineer, General Motors 
Corp, speaking at the National Con- 
ference on Industrial Hydraulics, 
Chicago, for both sides of the coin. 


energy 


they cause no 


Si Fi Scores Again 

Now BEING DEVELOPED is a drone 
torpedo-carrying helicopter that 
looks almost exactly like some of the 
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pictures carried on the color covers 
of science-fiction magazines —al- 
though the magazines naturally 
developed their fictional devices long 
before this helicopter got to the 
planning stage. The “chopper” con- 
sists of an engine unit topped by 
twin contrarotating rotors, and with 
twin “A” frames hanging down and 
terminating in conventional heli- 
copter skids. Between the skids is 
suspended a homing torpedo, which 
is dropped by remote control to close 
in on a submarine. The machine is 
named DSN-1, and is being developed 
for the future USS Hazlewood by 
Gyrodyne Co of America. 


Tera to Pico 
Worp comes that the National Bu- 


reau of Standards has decided to ac- 
cept the 12 standard prefixes of the 
International Committee on Weights 
and Measures. We may be talking of 
a couple of kilopounds instead of a 
ton, and a football field will be 3 
hectofeet long. 

In addition to the familiar prefixes 
(and microinch is a familiar one in 
the average shop today) there are 
four new terms—two at each end of 
the scale. At the top we have above 
mega (million), giga (billion in US 
parlance), and tera (trillion in US 
parlance, billion in Britain). This, 
if it becomes popular, will eliminate 
a lot of confusion when U S and 
British engineers get together. 

At the other end of the scale we 
have nano and pico added below 
micro. And we hope we don’t need 
those in the shop soon. The first time 
a blueprint says blandly that the tol- 
erance is + 1 picoinch it will mean 
+0.000,000,000,001 in. 





Practical Ideas... 





Die Cuts Stock and Forms U-Bend with One Stroke of Press 


‘ee 
fArwCurolf punth 
a 


= _&O-—Punch host os seen 
road from bottom 


A new pad lock had been designed by our engineering 
department. Consequently, it became my job to de- 
velop the necessary tools with which to produce the 
various parts. Of these, the shackle-bending die gave 
me the most trouble. Although this die would not fin- 
ish the shackle—a forging die formed it into its final 
shape—an accurate bend to an overly-closed U was 
necessary. 

After considerable experimentation, a satisfactory 
solution was found in the semi-automatic die illus- 
trated. In addition to close stock-cutoff control, this 
construction provides fine adjustment for the bending 
operation. Once a part has been completed, a slide- 
mounted fork automatically ejects the work from the 
die, or to be more explicit, off the forming punch. 

The stock, 5/16 in. dia rod, is manually fed into the 


die until stopped by an adjustable stopscrew at the 
opposite end. As the press ram comes down, the cutoff 
punch cuts the rod to length after which two rollers 
take over to bend it across a forming punch. Approxi- 
mately half way down, the roller at the left contacts 
the inclined surface of a block forcing the rod to bend 
to the equally inclined side of the punch. At the bot- 
tom of the stroke, a grooved recess in the top punch 
spanks the loop so it will hold its shape. 

While all this is going on, the ejector fork draws 
back out of the way; but as soon as the die begins to 
open, the fork again moves forward. By the time the 
ram reaches top dead center, the fork has advanced 
far enough to push the work off the forming punch. 

The fork is part of a self-contained unit which is 
mounted in back of, and centered with, the forming 
punch. It hinges on a T-iron slide and is held in a 
raised position with a coil spring. The slide, op- 
erating between guide bars screwed to the unit’s base, 
is powered by the top half of the die to which it is 
coupled by an L-shaped link. Two offset legs welded 
to the base, each having an elongated hole at the top, 
serve as the fulcrum for the link. A pad secured to 
the top half provides the remaining hinge point. 

Mounted in an angle bracket, made adjustable to 
compensate for wear, is the cutoff die. It is a round 
button with a V-groove so it can be rotated to a fresh 
cutting edge when needed. The roller cam block is 
adjustable in the same manner. Both are backed up 
by adjusting screws and secured to the die base plate. 

Ivar Ost, assistant foreman, Regent Instrument Parts 
Co, Brooklyn, NY 





Punch Speeds Assembly 


We now apply 50S aluminum desk top edge binding 
to the steel desks we manufacture. This binding is 
secured with No. 8 self-tapping screws, spaced 6-in. 
apart, for which holes used to be drilled with a port- 
able electric drill. But since the adoption of an air- 
craft riveting hammer, fitted with a piercing punch, 


Taper pin Rubber stripper 


Lr 
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the hole-producing time has been cut to one-third. 

During the assembly, the 1/16 in. thick binding is 
held in close contact with the 18-gage steel top edge 
by a locking plier adjacent to the hole location. A hole 
is then pierced and a screw installed. The same pro- 
cedure is repeated for each hole around the edge. 

In making the punch, we use 3/16-in.-dia spring 
steel and taper it to suit a No. 8 screw. Its point is 
ground at a slight angle to provide a shear edge. One 
third of the entire length of the punch is left parallel 
to fit snugly into a holder where it is locked with a 
small taper pin. 

The holder is made of %-in.-dia drill rod, 1% in. 
long. It is drilled and reamed to a push fit over a 
straight %-in. riveting punch, (standard for No. 3 
aircraft riveting hammer). Finally, once the punch 
has been secured, a rubber stripper is pushed tightly 
upon it. This serves two purposes; it limits the depth 
to which the punch may go and when reached, it pre- 
vents the punch from sticking. 

W Bernath, process engineer, The Office Specialty 
Co Ltd, Newmarket, Ontario, Canada 
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Practical Ideas... 





Slotting Attachment Powered by Turret-Lathe Spindle 


depth determined by one of the regular stops. 

The OD of the attachment housing is machined to 
fit snugly into one of the turret positions with a 
shoulder to rest against the turret face. The shank 
section is then concentrically bored to take a ball- 
thrust bearing end a bronze bushing. Clearance for the 
cutter head is provided in the forward end of the bore, 
and a boss on the front face aligns a bevel-gear ring. 

After machining the spindle to a good running fit in 
the bushing, the head is slotted to accommodate a 
spacer washer, the cutter, and a nut. Note that the 
slot is off center to allow for the nut on one side and the 
washer on the other. But it should not be any wider 
than the three components combined, allowing for mo- 
tion, or there will intolerable side play. 

The cutter shaft’s running fits are in two diameters. 


Hing geor 


Bushing 


Thrust bearing 
/ 
Drive pin Follower 


A recent turret-lathe job called for a slot to be milled 
in the end of each piece in addition to other operations. 


Looking for the most economical way to achieve this, 
we made up the tool shown which mounts in the turret 
and receives its power from the machine spindle. 
Setting this as first in a series of operations after 
the stock is faced off, the turret is brought forward so 
a follower on the attachment engages a driver pin set 
into the spindle nose. This couples the attachment to 
the spindle which, when rotated, drives the attachment 
spindle at the same rate of speed as the machine 
spindle and the cutter shaft at a speed reduced ac- 
cording to the gear ratio. Further advancement of the 
turret starts the cutter working until it reaches a 


The larger has the form of a head against which the 
cutter and the washer are clamped onto the shaft. The 
smaller extends to the larger diameter of the housing 
where it carries a bevel gear in mesh with the ring 
gear. A slot, milled into the side of the cutter head, 
accepts a forked follower secured with flat-head ma- 
chine screws. Once a driver pin has been installed on 
the lathe-spindle nose, the attachment is ready for 
operation. However, a clamping collar with a pin ex- 
tending will serve as well if it is difficult to mount the 
pin as shown. 
Ernest Jones, Bronx, NY 
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Lock Ring Holds Taper Shank 


When is a taper-bore spindle a poor 
workholder? Answer: In a back-fac- 
ing operation. The pulling force 
necessary will inevitably unseat a 
taper-shank back-facing tool unless 
precautions are taken to prevent it. 
This usually involves drilling and 
tapping a hole into the spindle bore 
for a setscrew to lock the shank; an 
admittedly crude solution. 

As we don’t like to mutilate our 
machine spindles in this way, we 
made the locking ring shown. It’s 
a plain ring that slips over the spin- 


dle and, fitted with a piloted set- 
screw to engage a notch in the tang, 
is located at the bottom edge of the 
drift-pin hole. When tightening the 
screw to engage a notch in the tang, 
it tends to pull the shank into the 
socket holding it securely against 
a downward pull. 

A tough locking screw can be 
made by grinding away the threads 
on the end of a headless setscrew. 
The blank should be slightly longer 
than the distance from the notch to 
the OD of the spindle and rounded 
at the point. It should rest in the 
bottom of the drift-pin hole while 
it’s being tightened. 

F Murray, Chicago, Ill 


Tension Spring Mounting 
Made Easy 


Bent-up mounting loops on light 
springs are generally satisfactory, 
but for heavier or highly stressed 
springs this will cause failure at the 
loop. The mounting shown is cheaper 
and quicker to make than threaded 
plugs frequently used for this pur- 
pose. Attaching this mounting to a 
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machine or tool is also simplified by 
this method. 

After selecting a piece of plate 
and shaping it to the required size, 
clearance holes are laid out and 
drilled as shown. Extra material is 
left on the end and removed after 
drilling the hole shown as a notch. 
The spring is then screwed into the 
plate and anchored by bending the 
leading end down. 

If a side movement is required, 
the mounting screw shown can be 
replaced with a shoulder screw. 

F Murray, Chicago, Ill 





Practical Ideas... 





A Universal Indicator Clamp 


The extent of applications to which 
this indicator clamp can be put is 
limited only by its throat capacity, 
(and this can be made to suit). It 
can be mounted on parallel surfaces 
such as on a toolholder or round 
components like boring bars, sta- 
tionary or rotating. The indicator- 
mounting rod swing is in a complete 
circle with intermediate angles, thus 
describing a near hemispheric plane. 
This is possible to achieve on both 
front or back of the clamp as the 
rod mounts equally well on either 
end. A knurled-head screw, inserted 
trom the opposite end of the hole, 
locks the rod at any selected angle. 

The frame for the clamp is sawed 
out of flat stock to a capacity suit- 
able for the particular needs. A 
clamping-screw hole is drilled and 
tapped through the shorter of its two 
legs; and a V-notch is cut in the 
long leg directly opposite the clamp- 
ing screw. A clearance hole for the 
rod locking screw is then drilled 
through the axis of the long leg fin- 
ishing both ends in identical coun- 
terbores. 

Next, a yoke is made from a piece 
of square stock which is first drilled 
to receive the T-bar of the indicator 
rod. To make this T-bar clamp 
against the frame, the portion of 
yoke that fits the counterbore and 
receives the locking screw is turned 
to slightly cut into the mounting 
hole. This exposes the bar enough 
to clamp it when the screw is tight- 
ened. A slot cut across the head of 
the yoke permits the rod to swing 
in a wide radius. Finishing the out- 
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side contour to an even radius and 
rounding all corners gives the yoke 
a neat apperance. 

After shaping the end of the in- 
dicator rod to conform with the T- 
bar radius, the two are assembled 
in the yoke. The head of the screw 
which joins them must therefore be 
able to pass through the locking 
screw hole. Made in either one piece, 
or two pinned together, the locking 
screw is threaded to suit the yoke 
body. The screw shoulder is of the 
same diameter as the yoke but long- 
er so it will bottom in the counter- 
bore. Its head, like the clamping 
screws, is knurled and provided with 
tommy-bar holes for use when ex- 
tra tightening is needed. 

William P Hume, Canton, Ohio 


Brazing Block 


Assures Alignment 
We frequently find it necessary to 
extend our standard drills for drill- 
ing holes deeper than the length of 
the drills. Some kind of jig is then 
not only desirable but a must if the 
two members are to be properly 
aligned. We have tried several meth- 
ods in the past to achieve this, but 
have settled for the simple V-block 
design shown as the quickest, surest, 
and easiest to use. 

The double V-block is fabricated 
from a length of cast iron, either 


milled or shaped to the same width 
and height as the Starrett V-block. 
This we did to escape the bother of 
constructing a pair of clamps with 
which to hold the work during braz- 
ing. The two side slots and the V 
are then machined after which a 
section, at least l-in. wide, is cut 
out across the center for working 
space. A hole is also drilled through 
the base in the center to help dis- 
sipate -heat. 

When selecting material for an ex- 
tension, we try to get it in the same 
diameter as the drill to which it is to 
be brazed. However, if this isn’t pos- 
sible we choose the next smaller rod 
and raise it to concentricity with 
the drill by placing shims under it 
in the V-block. With both parts 
lined up, butting against each oth- 
er, clamps are applied but not too 
tightly to allow for heat expansion. 

Wm T Weidenman Jr. Spring 
Valley, NY 





K Haller 
Millington, NJ 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 


readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulations 
are completed. The winner or winners—in 
case of a tie when duplicate prizes will be 
awarded—will also be announced in these 
pages. 


JUDGES . . . are a group of American Mo- 
chinist/Metalworking Manufacturing readers 
who select articles they prefer in a particular 
issue. This group changes entirely with each 
issue and represents a true cross-section of our 
readers. Their decision is accepted by the 
editors, without reservations or bias, as final 
in eath case. 


STANDARDIZATION ADDS LIFE 
TO EXPERIMENTAL TOOLS 
in the Nov 30, 1959 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/ Metalworking Manufactur- 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 


them. 





WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co. Inc, 
and those of its advertising agencies or depart- 
ments. Suggest to your employees that they 
submit ideas. 


HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor” American Machinist /Metal- 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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New Shop Equipment 





Materials and Parts 





60-in. Openside or Double-Housing Planer 
Has 300 fpm Speed, Hydraulic or Motor Drive 


This 60-in. heavy-duty planer is the 
latest in the Young line of planers 
which includes 36, 48, 72 and 96-in. 
models. Planers are made in both 
open-side and double-housing mod- 
els and can be supplied with either 
hydraulic or direct-motor drive. 

With direct-motor drive, cutting 
and return speeds are available in 
8:1 or 30:1 ratio, 30 to 240 fpm and 
10 to 300 fpm. Hydraulic driven 
planers have cutting speeds of 30 to 
300 fpm and return speeds to 3060 
fpm. Double-direction cutting is al- 
so available. Motors can be 20 to 75 
hp, as required. 

Bed, housing and table are of box 
construction. Overall length of the 
bed is twice the length to plane plus 
four feet. Machines are available in 


planing lengths of eight feet and 
up, in two-foot increments. All table 
functions are pendant controlled. 

Automatic feeds of 1/64 to 1 in. by 
1/64 increments are operated di- 
rectly from the table movement and 
vertical feed shaft. Feed mechanism 
is a direct positive type controlled 
by a single lever (which also con- 
trols rapid traverse) and set by 
turning a dial on the head. 

Crossrail clamps and tool lifters 
are automatic, as is the mechanism 
for aligning the crossrail parallel 
to the table. The main motor drive 
is contained in the rear of the table 
housing. 

Young Machine Tool Div, Young 
Testing Machine Co, Church Rd, 
Bridgeport, Penna 
MORE DATA? Circle 51, inside back cover 
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DoAll Offers First Commercial 
Stainless Steel Gage Blocks 


Stainless steel gage blocks, the first 
commercially available, are reported 
to be superior to regular steel blocks 
in nine categories. 

The SS blocks have a 68 to 70 R, 
compared to 65 to 66 for regular 
steel; 5.75 (x 10-6) coefficient of ex- 
pansion compared with 6.5 for some 
heat-treated tool steel; wear resist- 
ance three times that of regular steel; 
surface finish less than 0.1 mu in. 
They are also said to have superior 
corrosion resistance, dimensional 
stability, wringability, density and 
resistance to brinelling. 

According to the manufacturer, the 
new blocks are expected to increase 
use of gage blocks in shops because 
they do not require extraordinary 
care to keep them in satisfactory 
condition. 

DoAll Co, Des Plaines, Ill 


MORE DATA? Circle 52, inside back cover 


Numerical Control System 

For High-Speed Punchpress 

Press punches holes of various sizes 
and shapes in linear bar stock and 
cuts finished pieces to the desired 
length. Information entered on a 
punched paper tape tells the system 
the size of the desired piece and the 
number, type, and location of the 
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holes. The system, through internal 
logic, determines the sequence of op- 
erations, Only the part specifications 
are entered on the tape, as compared 
to other systems where complicated 
logical instructions must also be 
programmed. 

Under control of the Auerbach 
system, a hydraulic positioning sys- 
tem on the press advances the stock 
a prescribed distance. Stock is then 
clamped and punches operated, while 
the positioning carriage moves out 
for the next feed stroke. All oper- 
ations are fully interlocked for oper- 
ator safety. Feed rates of up to 80 
in. per second are handled with high 
accuracy by a digital servo loop. 
Special circuits automatically correct 
slight positioning errors to prevent 
error accumulation. 

Auerbach Electronics Corp, 
Essex Ave, Narberth, Penna 


MORE DATA? Circle 53, 
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inside back cover 


Oscillating Electrolytic Grinder 
Incorporates 10-in.-dia Wheel 


Model EG-10 is similar to Model SCE- 
6 but has larger wheel and table 
for larger work. Table size is 12 x 


29 in. including wings. It can be 
tilted with a handwheel from 10 
above to 22° below horizontal with 
no movement toward the wheel. 
Wings support offset tools and can 
push out of the way should the 
wheel stroke be increased. Amount 
of table in-feed and stock removed 
from the work are controlled by a 
micrometer screw calibrated to 
0.001. in., and micro-switch which 
automatically retracts the table. In- 
feed is started with a pushbutton 
and can be reversed at any point. 
Spindle carrying a 10-in.-dia wheel 
oscillates on tapered roller bearings 
and has a variable stroke length of 
from 0 to 1-1/2 in. Stroke frequency 
has a range of 0 to 100 per minute 
Spindle speed is 2150 rpm. Model 
occupies floor space of 40 x 56 in. 
Hammond Machinery Builders Inc 
1618 Douglas Ave, Kalamazoo, Mich 
MORE DATA? Circle 54, 


inside back cover 
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Linear Measuring Machine With 90-Inch 
Range Uses Gage Blocks and Microscope 


Using a series of gage blocks and a 
Leitz measuring microscope, the 
Webber linear measuring machine 
can set gages for measuring dimen- 
sions up to 90 in. OD. It can be used 
to set either an adjustable pin type 
gage for ID or a caliper type gage 
for OD in 30 seconds to a few min- 
utes. Built-in tolerance of the ma- 
chine is 0.000,005 in. per in. of 
measurement plus a possible obser- 
vational error of 0.0002 in. 


The headstock of the machine 
slides horizontally over an 84-in. 
guide rail which has guide slots at 
one-inch intervals along one side 
and a series of gage blocks also at 
one-inch intervals along the other 
side. The operator moves the head- 
stock to the inch nearest the re- 
quired measurement, slides a cam 
follower into the guide slot and 
clamps an arm over and against the 
corresponding gage block. There is 
no sliding action on the gage block 
reference portion of the machine 
and a positive stop assures proper 
clamping pressure. 

The tailstock measures fractions 
of inches to 0.000,025 in. with a 
Leitz microscope and a glass scale. 


A time delay relay on the optical 
system shuts off the light after 15 
seconds to prevent heating and ex- 
panding the tailstock. The machine 
base is an 1100-lb iron casting and 
the wear points for setting gages are 
tungsten carbide. Cost of the ma- 
chine is $6000 to $8000, depending 
on features required. 

Machines are being used to re- 
duce the inventory of fixed measur- 
ing guides required to check large 
diameter (7 ft) bearings and also 
to check the accuracy of working 
tables on numerically controlled ma- 
chine tools. 

Webber Gage Co, 12912 Triskett Rd, 
Cleveland 11, Ohio 
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VERTICAL BORING AND TURNING 
MACHINE, the 144-in. King Electrol, 
has full electrical control; increased 
height under rail, 188 in.; double ball- 
bearing track; and extra heavy-duty 
rail and rail heads. Features which 
can be added include automatic feed 
stops, Ultra-Matic programming, au- 
tomatic tracing control of heads — 
American Steel Foundries, 1150-A 
Tennessee Ave, Cincinnati 29, Ohio 


MORE DATA? Circle 56, inside back cover 
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New Model Twin Mill Introduced With 
Increased Cutting Capacity and Power 


New Twin Mill with wider, heavier 
36-in. table, is provided with 2-hp 
motors for both milling heads to 
handle heavier cuts over the 20-in. 
table feed range. Fail-safe electrical 
system automatically returns all 
power feeds to starting positions in 
the event of power failure. 
Additional features include in- 
dependent six-way adjustments by 
micrometer screws for both milling 
heads; automatic cutter retraction on 
table return stroke; provision for 
double table cycling to allow rough 


Electronic Safety Control 
Offered in Simplified Model 


New Model 500-1B provides instant 
protection of machine operator with- 
out contact and leaves the work area 
fully accessible and unobstructed. 
Components are a sensing element 
or antenna, connected by a coaxial 
cable to a key-locked, shock-mount- 
ed, gasketed enclosure. Element is of 
conductive conduit which can be 


and finish cuts at one setting; push- 
button-controlled automatic  air- 
hydraulic variable table feed cycle. 

Precision vertical head which fits 
the Twin Mill and all single spindle 
models is available as an attach- 
ment. It is designed to transmit full 
horsepower at speeds up to 2000 
rpm with anti-friction spindle No. 
40 taper to allow interchangeability 
of tools with horizontal spindles. 

REM Sales Inc, Box 41, West Hart- 
ford, Conn 


MORE DATA? Circle 57, inside back cover 


shaped to desired boundaries of the 
restricted area. It is mounted on the 
machine with special insulator 
blocks. 

An invisible, radio-like field of ad- 
justable proportions is set up 
around the dangerous work zone. 
Any undesired object entering the 
forbidden area instantly actuates a 
relay in the control cabinet, bring- 
ing the machine to an immediate 
stop; operation will not resume until 
the object is removed. There is no 
sensation. When desirable the field 
can be nullified during the machine’s 
upstroke through use of a cam limit 
switch. Power failure, disconnect, 
or faulty operation of the control 
drops out the master relay, stopping 
the machine instantly. Installation 
and servicing can be handled by a 
plant electrician. 

Security Controls Inc, 503 Franklin 
St, Buffalo 2, NY 


MORE DATA? Circle 58, inside back cover 
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Sheet Feeding Table 
Is Two-Section Unit 


Rear section is a fixed-height storage 
table on which a fork truck or an 
overhead crane can place stacks 
of sheets to be stamped. Powered 
rollers on top of this section move 
the stacks forward at 20 fpm and on- 
to the top of the front section which 
is a typical Weld-Bilt lift table. Lift 
table is raised and lowered by an 
electric foot switch so that the top 
sheets are always at convenient 
working height in relation to the 
press. 

Storage section has 30,000 lb ca- 
pacity. Lifting section is a 10,000-lb 
capacity table that can raise the load 
through 15 in. of lift in 40 seconds. 
There are four hooks on each section 
so that they can be moved separately 
or together by overhead crane. 

West Bend Equipment Corp, West 
Bend, Wis 


MORE DATA? Circle 59, inside back cover 


Magnetic Force Welding Machine 
Makes Full Area Percussion Welds 


Unit, specifically designed for weld- 
ing silver alloy relay contacts in mo- 
tor starters, can be adapted to many 
operations that require joining non- 
ferrous metals. Designated the Acro- 
Magnetic Model APPAMFP-1-100-12, 
it is a 100-kva magnetic force pro- 
jection and spot welding machine 
with de holding coil delayed forge, 
diaphragm safety head, and selective 
microswitch firing features. 

Machine is tooled with a sound 
baffle cage and fume exhaust sys- 
tem for full area percussion welding 
of large silver-cadmium-oxide con- 
tacts to brass contact arms. Elec- 
tronic welding control is fully 
synchronous with selective half cycle 
and positive and negative heat con- 
trol functions. 

Acro Welder Mfg Co, 1719 W St Paul 
Ave, Milwaukee 3, Wis 


MORE DATA? Circle 60, inside back cover 
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chuck, and choice of single, three- 
phase or DC 1/3-hp motor. Prices 
for single spindle models range from 
$249.80 to $287.30. 

Rockwell Mfg Co, Walker-Turner 
Div, Dept 1012, 400 N Levington Ave, 
Pittsburgh, Penna 
MORE DATA? Circle 61, inside back cover 


14-in. Drillpress Has 
Speeds Up to 12,000 rpm 
14-in. drillpress with speeds up to 
12,000 rpm can be used for all drill- 
able materials, particularly precious 
metals and nonferrous metals such . ss 
ee brass and copper. Stanley-Yankee Vises Include 
ri reakage and work spoilage . 

is reduced by a counterbalanced quill Swivel-Tilt and Angle Units 
that eliminates quill drop at break- Designed for quick and accurate 
through. It is equipped with preload- milling, drilling, grinding, also for 
ed ball bearings and a 14-spline checking layout work, new swivel- 
floating sleeve drive. tilt vises combine swivel base and 

The drillpress is available in sin- angle base for compound angle set- 
gle or multiple-spindle models with ups. No. 4992A has jaw width and 
production table, No. 72—%%-in. key opening of 2-1/4 in.; No. 4993A, 3 in. 


+ 


ALUMINUM PLATE STRETCHER with a pulling force of 30 million pounds can 
stretch a 60-ft long plate of high-strength alloy as much as four feet. It can han- 
die plate up to 6 in. thick and 13.3 ft wide within a cross-sectional limit of 640 
sq. in. The machine, which fits into a 120 x 32 x 15 ft concrete pit, was built by 
Hydraulik GMBH of Duisburg, Germany, and is installed in Kaiser's Ravenswood, 
W. Va., works—Kaiser Aluminum and Chemical Corp, 1924 Broadway, Oakland 
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Two new angle vises, No. 3992A and 
3993A (same dimensions), can be 
adjusted to a full 90° or used as 
ordinary vises when lowered to 
horizontal position. Third model is 
the swivel vise in two sizes, No. 
1992A and 1993A (same dimensions), 
for use on bench or machine. All 
models can be readily converted 
into jigs. 

Stanley Tools, Div of Stanley Works, 
New Britain, Conn 
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Compact Motorized Fixture Permits 
Variety of Grinding Operations 
Mini-Grind fixture that enables 
through-feed or form grinding oper- 
ations to be performed on cylindrical 
parts with conventional surface 
grinders can be used for either pro- 
duction or toolroom operations. De- 
vice utilizes an outside diameter 
driving and adjustable roller clamp- 
ing arrangement that reportedly pro- 
vides absolute concentricity and 
avoids use of centers, chucking de- 
vices, or indicators. It handles cylin- 
drical parts from 0.005 to 3 in. diame- 
ter. 

Step or spherical diameters or ta- 
pers can be produced on punches, 
valves, core pins, or similar types of 
parts of any material including soft 
metals and carbides. Fixture can be 
quickly changed over from one pro- 
duction part to another. It can be 
quickly adapted with interchange- 
able details to through-feed OD 
grinding on surface grinders and can 
also be installed on internal grind- 
ers to perform operations where ab- 
solute concentricity with the outside 
diameter of parts is required. Unit 
weighs about 40 lb. It is 13 in. long, 
9% in. wide, 4 in. high. Inserts in 
the base permit magnetic chucking 
of the fixture on machine worktables. 

Products Supply Co, 1178 Woodward 
Heights Blud, Ferndale 20, Mich 


12, Calif. MORE DATA? Circle 63, inside back cover MORE DATA? Circle 64, inside back cover 
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se This announcement appeared in The Wall 
THE CAS a oe Street Journal on February 4. Among industrial 
¥e management people, it is one of the most talked- 
about announcements in recent years. 


The headline tells the story in brief. For complete 
details and a reprint of the full text of The Wall 
Street Journal advertisement, write or call today. 
And remember... The man who needs a machine 
tool is already paying for it. Now he can pay for 
it entirely out of increased profits earned through 
new high-productivity equipment under the no- 
capital-outlay PROFITIVITY LEASING PLAN.® 
Jones & Lamson Machine Company, 502 Clinton 
Street, Springfield, Vermont. 
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6-in. Lens System Offered 
For J&L Optical Comparators 


New 5-magnifications lens system 
with 6-in. aperture, free from meas- 
urable distortion, is designed for 
applications which require precise 
measurement of large areas. Sys- 
tem can be installed in all J&L com- 
parators that are equipped for five 
magnifications. 

Jones & Lamson Machine Co, Optical 
Comparator Div, Springfield, Vt 


MORE DATA? Circle 65, inside back cover 


100-ton Horizontal Press 
Designed for Tube Straightening 
Self-contained hydraulic unit 
equipped with a sensitive hand con- 
trol. Moving ram face is guided in 


is 


MATER 


the dovetail for the full 24-in. 
stroke. Bed is 48 in. right to left, 
108 in. front to back. Two 5-in.-dia 
pins with swivels are utilized for 
various diameter tubes. Nylon liners 
in swivels protect the high finish on 
the bed during straightening. Press 
is powered by a 7-1/2-hp double 
end motor. 
K R Wilson Inc, Arcade, NY 
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New Depth-Mikemaster 
Offered by Size Control 


Instrument is designed to assure ac- 
curacy of the setting of depth mi- 
crometers and to make certain that 
rods are properly seated and ad- 
justed. Unit is constructed of chrome 
plated hardened steel with an accu- 
racy of 0.0001 on each step. Range 
is 0.500 to 5.500 in. in six steps. By 
adding gage blocks to steps, lead- 
screw accuracy of micrometer can 
be determined and micrometer 
checked to different sizes. 

Size Control Co, 2500 W Washington 
Blvd, Chicago, Ill 


MORE DATA? Circle 67, inside back cover 


HEAVY-DUTY ENGINE LATHE, Model HD 2013, latest in line, has a 3-bearing 
spindle; 18 gear-driven speeds; 60 different feeds from 0.0027 to 0.192; and 
60 thread changes from 1 to 72 tpi—Nebel Machine Tool Corp, 3407 Central 


Parkway, Cincinnati 25, Ohio 


146 


MORE DATA? Circle 68, inside back cover 


ALtS AN D 


New Tool Lowers 
Thread Cutting Cost 


Tool, reported capable of lowering 
time required for thread cutting by 
as much as 40%, has a cutting disk 
with a negative profile which cuts 
both sides of an individual thread 
simultaneously. An easily set scale 
determines the angular setting of the 
cutter. Since chips come off on either 
side of the thread, danger of damag- 
ing the thread is eliminated. Cutters, 
available in either HSS or carbide, 
can be sharpened without changing 
the original cutting angle. 
Acme Tool Corp, 71 W 
New York 7, NY 
MORE DATA? Circle 69, 
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Auto-Collimator Introduced 
With Photoelectric Unit 


The Microptic Auto-Collimator read- 
ing to 0.1 second of are has been 
improved with a photoelectric sys- 
tem that eliminates need for re- 
peated observation through the 
eyepiece when making exact set- 
tings. It can be used wherever the 
visual instrument has been applied 
for precise testing of angles, cir- 
cular divisions, straightness, flatness 
and alignment generally. All es- 
sential optical features of the in- 
strument have been retained. 

The electronic read-out, operated 
from a photo-electric cell, provides 
display on the meter. 

Engis Equipment Co, Div of En- 
gineering and Scientific Instrumenta- 
tion, 431 S Dearborn St, Chicago 5, 
pai 
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Numerical Control...what’s it worth? 


What about numerical control: is it all it’s 
cracked up to be? The answer, in a word, is 
**yes”. Here’s why. With numerical control, 
the big factor is flexibility. Tape or numerical 
programming can be employed economically 
for medium or small lot production, even down 
to single pieces. Accuracy is also increased. For 
instance, Jones and Lamson tape controlled 
positioning units hold tolerances of + .001 on 
applications for punching, drilling, boring or 
similar operations where point-to-point posi- 
tioning is mandatory. Machine set-up and 
change-over become primarily an office pro- 


Automatic Lathes * Tape Controlled Machines 
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cedure. Numerical control of machining op- 
erations eliminates the need for cams, tem- 
plates, even prototype parts and special fix- 
tures. It results in greater machine utilization, 
and speeds actual machining. Lead time is 
reduced, and because human error is largely 
eliminated, accuracy is improved. 

Any way you look at it, numerical control 
has come of age. It’s being used more and 
more, simply because it produces better, at 
lower costs. For detailed information, write 
Jones & Lamson Machine Company, Dept. 
710, 502 Clinton Street, Springfield, Vermont. 


Thread & Form Grinders «¢ Optical Comparators ¢ 
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ROTARY INDEX MACHINE mills, drills, countersinks and taps compact car dif- 
ferential carriers at a rate of 97 parts per hour at 100% efficiency—Snyder Corp, 


3400 E Lafayette, Detroit 7, Mich 


Direct-Reading Indicator Speeds 
Multi-Diameter Shaft Grinding 


A direct-reading counter, called 
Size-Finder, is calibrated to the 
grinding wheel feed handwheel on 
Landis grinders so that the diameter 
to be ground can be dialed directly 
without counting the handwheel 
graduations. It is reported to cut set- 
up and operating time for precision 
grinding small and medium-size lots 
of multiple-diameter shafts. 

After calibrating the grinding 
wheel to the Size-Finder by dressing, 
the operator turns the wheel feed 
handwheel until the finish dimension 
to be ground appears on the face of 
the digital counter. The operator 
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starts the automatic grinding cycle 
and applies the pre-set sizing gage. 
He retracts the wheelhead when the 
dial indicates finish size has been 
reached. Size Finder is used in con- 
junction with Landis’s recently an- 
nounced Microfeed system. 

Landis Tool Co, Waynesboro, Penna 
MORE DATA? Circle 71, 
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Portable Wire Stitcher Fastens 
Materials up to 3/8 in. Thick 


Machine can staple through low- 
carbon steel, aluminum, plastics, 
wood, and paper. The 5-lb coil of 
wire will make approximately 60,- 
000 staples before reloading. Cost is 
between 3 and 5¢ per thousand, 


American Machinist/Metalworking 
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depending on wire size. Unit can be 
actuated either by foot switch or a 
microswitch and is available with 
single-trip or multiple-trip clutch. 
Wire used is stocked in 28 different 
gages of both round and flat in 
standard finishes and colors. 
General Staple Co, 28 E 28nd St, 
New York 10, NY 
MORE DATA? Circle 72, inside back cover 


Ramco Introduces Line 
Of 24 Dryoff Ovens 


Line of 24 monorail conveyorized 
dryoff ovens and patch-type drying 
units have been designed to inte- 
grate with the company’s line of 
spray washing, phosphatizing, paint- 
ing and other finishing equipment. 

Ovens are made of interlocking 
20-gage steel panels with two inches 
of glass wool between inner and 
outer panels. Mechanical seals con- 
fine the heated air in the oven where 
it is recirculated at high velocity by 
centrifugal fans. Free draining parts 
can be dried in less than three min- 
utes. 

Ramco Equipment Co, Div of Ran- 
dall Mfg Co, Inc, 1379 Lafayette Ave, 
NY 59, NY 
MORE DATA? Circle 73, inside back cover 


Globar Tubular Element Furnaces 
Process at Temps up to 3000 F 


Modernized Harper line can be used 
for sintering, brazing, heat treating 
and bright annealing. Because the 
heating chamber is within the tub- 
ular element, working temperatures 
up to 3000 F can be attained while 
temperatures of the outer surface 
of the element are considerably less. 
By inserting an impervious tubular 
muffle within the element, the fur- 
nace can be utilized with controlled 
atmosphere (including hydrogen) 
for many research processes normal- 
ly requiring moly furnaces. 

Basic furnace which is furnished 
for heating in air has a 2-in.-ID 
tubular heating element open at 
both ends. Work must be a non- 
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Brand-new! A ftully automatic tracing lathe 


This new J & L Model 30 Fully Automatic 
Tracing Lathe combines a number of flexible 
designed features, and it’s competitively priced. 
The basic J & L ingredients of extra ruggedness 
and extreme precision are apparent through- 
out. (Note the unusual solidness of the tracing 
slide, for instance.) Specifically, it offers 
1. Fast and flexible set-ups which are extremely 
simple, and accessible to the operator, 
2. Compact and convenient controls for push- 
button programming of the automatic cycle, 
3. Automatic speed and feed changes during a 


cut, 4. Work handling facilities that can be 
either automatic or manual (there’s plenty of 
room for chip disposal, too). 

In addition, this machine will accommodate 
any one of three different rear slides. It also 
offers a choice of two different headstocks. 
Moreover, the stylus and template are high 
and dry. 

Details and specifications are contained in 
our brochure No. 5810. Write for your copy. 
Jones & Lamson Machine Company, 502 
Clinton Street, Springfield, Vermont. 
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conductor as it is placed directly 
within the element. Automatic tem- 
perature control can be provided 
either through a 215-step on-off 
transformer control system or 
through stepless saturable reactor 
controls. Heating chambers range 
from 8 to 36 in. in length. 

Harper Electric Furnace Corp, 
Pearl St, Buffalo 2, NY 
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Cam Contouring Machine 
is Pneumatically Operated 


Model 41 pneumatic cam contouring 
machine is designed for production 
boring, turning, contouring and fac- 
ing operations such as _ tapers, 
grooves, undercuts and chamfers. 
Operations may be performed sep- 
arately in any combination of 
sequences. 

The machine has a 4-in, cam-con- 
trolled stroke on both the main slide 
and cross slide. Cams are mounted 
on the same shaft. Both slides are 
in direct contact with their cam 


or 
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and all machine functions are elec- 
trically interlocked. Air power sup- 
ply is 80 to 120 psi. 

Machinery Div, Olofsson Corp, Lan- 
sing, Mich 
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Lightweight Ratchet Wrench 
Speeds Fitting Assembly 


Kwik-Tite (Catalog No. 499-F), in 
addition to fitting assembly applica- 
tions, can also be used for fastening 
machine nuts and hex fasteners. 
Jaws are forged chrome-vanadium 
steel; surfaces are cadmium plated; 
all parts are replaceable. 

Features include positive locking 
action oi wrench jaws; tool needs 
only 30° handle movement to get a 
new grip on nut, simplifying work 
in close quarters; all parts designed 
to withstand more than twice the 
torque required of wrenches of this 
size and type. Tools are available for 
hex nut sizes %, 7/16, %, 9/16, %, 
11/16, %, 13/16, and % in. 

Imperial Brass Mfg Co, 
Howard St, Chicago 48, Ill 


6300 W 
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TRUCK CARRIER HOUSINGS, weighing 75 Ibs, are finished bored at a rate of 
42 minutes per part on this two-way machine. Tolerances on the 6-in. dia bores 
are held to 0.001 in.—Ex-Cell-O Corp, 1200 Oakman Blvd, Detroit 32, Mich 


MORE DATA? Circle 77 


inside back cover 
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Vertical Bandsaws and Filers 
Available in Six Sizes 


Rekord bandsawing and filing ma- 
chines made in West Germany by 
August Mossner Co are available 
in SSF series in four throat depths, 
13-1/2, 16, 19, and 37-1/2 in. with 
max work height 10, 11, 14, and 16 
in.; hp 1.5 to 5.5; and infinitely ad- 
justable speeds from 50 to 3800 fpm. 
The 19 and 37-1/2-in. machines also 
have a high speed of 7700 fpm for 
friction cutting. Units take blades 
from 1/2 to 1-in. width. 

Rigid frame encloses complete 
drive, work feed, butt welding at- 
tachment, shears, grinding motor, 
chip blower, and wheels of the ma- 
chine. 

SM series is available in two 
throat depths, 11 and 15 in., with 
max work height of 6 and 10 in. They 
are equipped with a 3-speed trans- 
mission for six cutting speeds, 74 
to 558 fpm on the 11l-in. machine and 
70 to 480 on the 15-in. unit. Butt 
welder, shear and grinder are op- 
tional on this series. 

Dist by Hermes Machine Tool Co, 48- 
15 Northern Blvd, Long Island City 
1, NY 
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Infeed Grinding Attachment 
Has Controlled Cycle 


Automatic Lo-Die centerless grinder 
attachment is designed for precision 
grinding and duplicate sizing with 
variable feed rate of 12 to 40 pieces 
a minute depending upon tolerance 
and finish desired. Controlled grind- 
ing and dwell cycle removes stock 
and holds finish constant. 

Unit has positive mechanical con- 
struction and is driven by a %-hp 
220-v 3-phase motor. Parts are air- 
ejected after grinding. Weight has 
been reduced through use of alu- 
minum castings. 

Lordstown Tool & Die Co, 
Warren, Ohio 


RD 2, 
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Turret Lathes ¢ 


JONES & LAMSON 
OPTICAL COMPARATORS 


Two small holes in- 
spected at bottom of 
2%" deep hole. 


Carburization and 
grain structure easily 
checked at 50X. 


Sectioned specimen of 
fabric imbedded in 
rubber diaphragm. 


Now, users of J & L FC-14 and TC-14 
Optical Comparators can easily and accu- 
rately inspect cast materials, deep holes, and 
penetration of heat treat, and can make their 
over-all inspection operations more efficient 
than ever before. 

J & L’s new Normal Reflection Unit, shown 
here, is designed to produce the maximum 
amount of reflectivity, regardless of the surface 
finish of the part being inspected. is new 
unit gives brighter-than-lifelike images, with 
clean, razor-sharp definitions, without heat 
and without distortion. 

This revolutionary development makes it 
possible to inspect by reflection and by pro- 


Automatic Lathes « Tape Controlled Machines 
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jection simultaneously. Reflection can be 
directed from above, below, or either side. 
Effective light is increased at least 55% by 
means of a spherical reflector, which concen- 
trates and redirects light into the optical 
system. 

With J & L’s True Telecentric Lens Sys- 
tem, depth of focus of up to .100’’ can be 
pw ahem And the image does not change size 
during focusing! The entire unit, is externally 
mounted to isolate convected heat from the 
optical system. 

Write for free, illustrated folder LO-5918. 
Jones & Lamson Machine Company, 502 
Clinton Street, Springfield, Vermont. 


e Thread « Form Grinders © Optical Comparators °*¢ 


New reftiection unit makes “‘tough’”’ inspections easy 


Thread Tools 
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Miller Welder /Power Plant 
Driven hy Diesel Engine 
Hercule: 38-hp 3-cylinder direct in- 
jection diesel drives Miller’s new 
DD-250-L de welder/ac power plant 
which delivers two de welding 
ranges, 50-200 amp ond 150-350 amp. 

Duty cle is 100%; rated output, 
259 amp de at 40 v, 109% duty cycle; 
max open circuit vo! lage, 65; current 
adjustmeni steps, icfinite. Power is 
iZ kw, 115-230 v single phase, 60 c 
ac; up to 6.5 kw ac while welding; 
1 kw, 115 v auxiliary de power while 
welding. 

Miller Electric Mfg Co, Appleton, 
Wis 
MORE DATA? Circle 80, 


inside back cover 
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Line of AC Arc Welders Offered 
In 200-500 amp Capacities 


Murex Types M20 and M50 are de- 
signed to NEMA standards for 
heavy-duty industrial welding and 
to provide optimum arc character- 
istics and stability over a wide vari- 
ety of electrode types and sizes. 
Dual coil transformer design pro- 
vides balanced wave output for a 
smooth, stable arc under all welding 
conditions. Full 75-v open circuit is 
provided for instant arc starting. 
Current control is adjustable con- 
tinuously through the range of each 
unit. Forced air cooling protects the 
transformer against extra heavy 
loads. Minimum-travel steel shunt 
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eliminates need for moving coils. It 
travels only 1 in. over the full range 
of current output. Rigidly mounted, 
the shunt is free from lateral move- 
ment and chattering. 

Metal & Thermit Corp, Rahway, NJ 
MORE DATA? Circle 81, 


inside back cover 


Barrel Finishing Machine 
Has 40 cu ft Capacity 


Model V36 for large parts finishing, 
deburring, and polishing operations 
is available with 36 x 48-in. and 36 
x 64-in. barrels with either one or 
two compartments. Variable speed 
controls permit adjusting tumbling 
rates from 7 to 21 rpm. 

Floating power drive, using a 
Rampe-developed belt-and-gear pow- 
er transmission system, provides 
smooth start-stop and quieter oper- 
ation with reduced stress. Magnetic 
brake motor with remote control and 
overload protection is provided. A 
tachometer calibrated in barrel rpm 
can be furnished for precision work. 
Model V36X64 (pictured) measures 
72 in. deep, 112 in. long, has 24-in. 
barrel clearance above floor. 

Rampe Mfg Co, 14915 Woodworth 
Ave, Cleveland 10, Ohio 


MORE DATA? Circle 82, inside back cover 


Agitating Dip Washing Machine 
Is Pneumatically Operated 


A-F Surg-A-Flow is designed for 
batch cleaning of a wide variety of 
metal parts and assemblies, ranging 


ALS AND PARTS 


from jigs, diesets, and fixtures, up 
to engine blocks. Work tray is op- 
erated by a large capacity air cylin- 
der with one control. No electrical 
connections are required except 
when the solution tank is heated 
electrically. 

Unit eliminates conveying of parts 
to a centralized cleaning area and 
allows immediate routing of cleaned 
parts to assembly areas or storage. 
A battery of machines will permit 
multiple stage operations involving 
washing, rinsing, or dunking in oil. 
Model occupies 2 ft 6 in. x 3 ft 4 in. 
of floor space, has a loading height 
of 37 in. It can be furnished unheat- 
ed or heated by steam, gas, or elec- 
tricity. 

Alvey-Ferguson Co, 5976 Disney St, 
Cincinnati 9 Ohio 


MORE DATA? Circle 83, inside back cover 


Mechanical Load Indicator 
Measures Press Strain 


Dial-A-Load, welded or bolted to 
the press frame, has a direct reading 
dial calibrated in percent of rated 
load. No electronic or electrical cir- 
cuits are needed; the self-contained 
unit works on the principle that all 
press loads translate into microscopic 
dimensional changes in the press 
frame. A mechanical amplification 
system within the device magnifies 
these strains and converts them to 
rotary motion to operate a 360° dial 
indicator. 

Upon installation, the unit is cali- 
brated to read full scale for rated or 
desired load. Each work stroke of 
the press then produces a reading 
for the operator. Overall size is 
7 x 5 x 2 in. Dial produces one 
revolution for a strain of 0.0002 ipi 
and may be varied to suit individ- 
ual needs. Price is $150. 

Lebow Associates Inc, 14857 
Eleven Mile Rd, Oak Park 87, Mich 


Ww 
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Quality ... the best economy of : 


Fight the cost of “Stick-Slip” with Sunoco Way lubricant 


“Stick-slip”’, the alternate grab- 
bing and releasing of slow-moving 
carriages, can seriously score ma- 
chine ways and ruin fine work- 
piece finishes. 

Avoid this trouble and expense 
with Sunoco Way Lubricant, 
known throughout the world for 
its ability to cure “stick-slip”. 
Special ingredients in Sunoco Way 
Lubricant form a durable, rein- 
forced lubricating film along the 
mating surfaces. Result: There is 


no metal-to-metal contact even 
during week-end shutdowns; ma- 
chines start easily; carriages move 
without intermittent grabbing. 
You GET FINER FINISHES, FEWER 
REJECTS. 

Ask your Sun representative 
to show you how others have 
benefited by using Sunoco Way 
Lubricant. Or write to Dept. Am.-2. 
SUN OIL COMPANY, Philadelphia 3, 
Pa. In Canada: Sun Oil Company 
Limited, Toronto and Montreal. 


— 


pe 
A 


MAKERS OF FAMOUS CUSTOM-BLENDED BLUE SUNOCO GASOLINES 
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Retractable Air Coupling 
Designed for Bar Feed Machines 


Coupling with self-contained air 
cylinder is designed for power chucks 
with through feed spindles. Device 
can be used with either automatically 
cycled or manually controlled bar 
feed machines. It also facilitates ma- 
chining shaft-like parts that project 
into the spindle. 

In operation, an air-actuated shoe 
contacts the periphery of the chuck 
adapter plate when the air valve is 
turned on. Regardless of where the 
chuck stops, shoe will be over one 
of a series of special valves incor- 
porated in the adapter plate. After 
the part is in chucking position, air 
is turned off and shoe retracts. Use 
eliminates the manually operated 
snap coupling or power wrench and 
reduces cycle time for load and un- 
load stages. Valve system incor- 
porated in the adapter plate permits 
interchanging various tyres of air- 
operated devices withe::i disturbing 
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the control setup. Present model is 
applicable for devices operated on 
horizontal spindles only. 

N A Woodworth Co, 1300 E Nine 
Mile Rd, Detroit 20, Mich 


MORE DATA? Circle 85, inside back cover 


New Storage-Feeder Unit Has 
Up to 12,000 Parts Capacity 


Unit designed to bank and/or feed 
parts in automatic handling systems 
maintains in-storage part orienta- 
tion, first-in-first-out sequence. 
Standard units (floor or over- 
head suspended models) are com- 
prised of from one to six storage 
decks which can be arranged to 
handle one or several different parts 
simultaneously. Each deck is a spiral 
track that can be wound into single 
or multiple part lanes. Parts enter 
at the outer diameter of the deck, 
travel through the spiral course to 
the center where they are discharged 
to the next lower deck or to proc- 
essing. Part motivation is provided 
by double-row nylon brushes at- 
tached to wiper arms. Input storage 


UNDERDRIVE POWER SQUARING SHEARS are available in capacities of % in. 
thick by 6, 8, 10 and 12 ft wide. Features include massive square gibs with re- 
placeable wear plates and herringbone gear drive running in oil bath—Diamond 
Machine Tool Corp, 5111 Coffman-Pico Rd, Pico-Rivera, Calif 


MORE DATA? Circle 86, 


154 


back cover 


inside 


ALS AND PARTS 


and output feed rate is adjustable 
up to 6000 parts per hr through 
pulley changes. Decks are available 
in diameters of 40 to 72 in. 

F Jos Lamb Co, 5663 EB Nine Mile 
Rd, Detroit 34, Mich 


MORE DATA? Circle 87, inside back cover 


Hydraulic Table Die Handler 
Speeds Die Assembly, Separation 


Push-Pull Die Handler has table size 
of 30 x 30 in. and capacity of 2000 
Ib. It can handle up to 20-in.-wide 
die between clamps which are mov- 
able on bar for various size dies. 
There is 14-in. clearance to bottom 
of bar with table in top position. 
Table operates from 30 in. low to 
48 in. high; two-way feature simpli- 
fies pulling dies apart or pushing 
together. 

Heavy-duty all-steel unit is mount- 
ed on two 5-in. rigid casters and two 
5-in. swivel casters. Over-all height 
from floor is 67 in.; total width at 
widest section is 36 in. 

Lexco Engrg & Mfg Corp, 20 W 
Chestnut St, Souderton, Penna 


MORE DATA? Circle 88, inside back cover 


New Wesco Pump Units 
Keep Cutting Tools Cool 


Pumps which can be used with a 
wide range of coolants are recom- 
mended for use on drillpresses, 
lathes, grinders, saws, abrasive belts, 
milling machines, and almost any 
other type of machine that requires 
coolant. 

Units may be purchased with 5, 
12, or 40-gal containers. Motor sizes 
are 1/20 hp up to %. 

Wesco Tooi 4 Manufacturing, 2820 
San Fernando Blvd, Burbank, Calif 


MORE DATA? Circle 89, inside back cover 
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why General Mills 
checks every precision 
production gear 
on the S&F 
gear tester... 
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RBAN COMPANY, INC. NEW VORK 47 N-. 


because... 


f 
General Mills’ inspector running a 
production gear in one of four S & F 
Testers. Note extreme sensitivity of 
instrument on Graphotest record. 
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there’s no gear tester as accurate as the S & F 


Checking gears by the usual methods just isn’t 
accurate enough to satisfy so precision-minded a 
producer as the Mechanical Division of General 
Mills. They know that their gears can be only as 
accurate as the instruments that test them—and 
only the S & F Gear Tester measures up to the 
highest precision standards. 


URT 


Strong statement you say? Several hundred S&F 
Testers prove it every day in plants that took 
their gear accuracy seriously enough to change 
over to S& F—guaranteed to repeat within .00001”. 

Ask us to show you why this instrument is revolu- 
tionizing gear checking. Or talk to the S&F user 
near you. We’ll send you his name. 


ORBAN 


COMPANY, INC. 
36 Exchange Place, Jersey City 2, N. J. 
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LOWCOST LINE OF HYDRAULIC MACHINES will form 90° plus springback on 
one setting and 180° plus springback on a second setting. They can handle pipe, 
tubing, angles, channels and other shapes in any bendable metal. Units are 
available in four sizes to handle work from .6 section modulus (2 in. pipe) to 18.0 
sm (8 in. pipe)—Wallace Supplies Mfg Co, 1304 Diversey Pkwy, Chicago 14, Ill 


MORE 


Miniature Size Micro-Drills 
Available in 20 New Sizes 


New Series 1815 solid carbide drills 
are offered in wire sizes numbers 61 
through 80 with diameters from 
0.0135 to 0.0390. Tool is precision 
ground, standard RH spiral, has 
straight shank, and machine ground 
point. Drill diameter is kept to tol- 
erance of +0.0000, -0.0005. It is 
especially recommended for drilling 
plastics, fiber, Fiberglas, carbon, and 
other non-ferrous material, and is 
particularly suited for precision 
drilling in electronic circuit board 
work. 
Atrazx Co 


MORE DATA? Circle 91, 


Newington, Conn 


inside back cover 


Master Parallels Speed Setting 
Of Internal Measuring Instruments 


Operator assembles the gage block 
combination required to obtain the 
desired instrument setting, then 
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wrings on the master parallels as 
shown. No clamps or holders are 
needed, consequently no external 
pressures are introduced to cause 
distortion or error. Made of carbide, 
they are reported to have an ultra 
fine precision finish and gaging sur- 
faces which are _ unconditionally 
guaranteed for flatness to within 
0.000003 in. They are offered in pairs 
furnished in a special slotted wood 
case. 

Dearborn Gage Co, Elistrom Stand- 
ards Div, 22038 Beech St, Dearborn, 
Mich 


MORE DATA? Circle 92, inside back cover 
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Gelb Lineup and Register Tables 
Have New Automatic Features 


Straight edges on tables can now 
be positioned automatically by the 
operator who simply sets the Gear 
Set Vernier to the desired vernier 
calibration. By depressing the en- 
gaging pinion, the straight edge is 
positioned to an accuracy tolerance 
within 1/1000 in. All of these tables 
incorporate the 1/64-in. Gear Set 
Vernier as standard equipment. The 
1/72 and 1/100-in. individually cali- 
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brated verniers are also available. 

The Triple Gear Set Vernier (il- 
lustrated), a triple ganged gear set 
with corresponding verniers cali- 
brated for 1/64, 1/72, and 1/100 in., 
gives the operator ability to work 
with all types of measurements on 
one table. This feature is optional 
equipment for all Gelb tables and 
the Automatic Spacing Repeater. 

Jos Gelb Co, 52 Arlington St, New- 
ark 2, NJ 


MORE DATA? Circle 93, inside back cover 
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Portable Coolant Pump 
Offered in Lowcost Model 


Tool-Cool’s light weight and low 
profile construction is designed for 
easy handling. A 3000-rpm fan-cooled 
motor delivers 190 gph at 4-ft head. 
Non-corrosive, adjustable pump is 
mounted directly to a 2-1/2-gal 
capacity tank with 12 ft of plastic 
hose. Unit is priced under $20. 

Dunham Tool Co, Rte 37, New Fair- 
field, Conn 


MORE DATA? Circle 94, inside back cover 


Permit Heavier Cuts 


Model 60 round contour offset boring 
head features a longer and heavier 
tool block to permit heavier cuts. 
A vernier on the body makes pos- 
sible very close adjustment of the 
micrometer offset screw. Though 20 
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EXCLUSIVE twin 
elevating screws 


Three large, precision-hobbed, 
equidiameter plate gears provide 
simple, maintenance-free power 
transmission to both elevating 
screws. This positive and accurate 
drive maintains perfect synchro- 
nization of elevating screws. 











DEFLECTION REDUCED 


»-. accuracy increased 3 times 
over single screw design 


Conventional Single Screw 
Design — color indicates shorter 
length of contact between knee 
and column ways when heavy 
work load is off-center. The re- 
sult is toble deflection, strain on 
screw and excessive uneven wear 
on ways. 








New TF Twin Screw Design— 
color indicates no change in con- 
tact between knee and column 
ways with heavy work load off- 
center. 

Result: maximum rigidity and 
accuracy with minimum wear on 
screws and ways. 


Heaviest cuts, 
highest accuracy 
through 
balanced design 


KEARNEY & TRECKER JF SERIES 
MILLING MACHINES — WITH 
BALANCED-ACTION TWIN SCREW KNEE 
SUPPORT — INSURES RIGIDITY 

WHERE IT COUNTS 


The twin screw knee support is just one of the 
many superior design features of the Kearney 
& Trecker TF Series heavy-duty, knee-type 
milling machines... unequaled in their class 
for rigidity and long-lived accuracy. 

Other important features of the balanced 
design TF Series that add up to maximum 
rigidity and accuracy include — massive col- 
umn with solid, extra-wide, full-length way — 
one-piece knee with wider and longer ways — 
increased bearing area between solid cast table 
and saddle — double “Vibra-Void” overarms 
on plain and universal models — perfectly 
balanced three-bearing spindle — and many 
other engineering achievements that make 
these “mills” a best buy for versatile heavy- 
duty machining. 

Choose from 48 models in plain, universal 
and vertical styles in size Nos. 2, 3, 4, 5 and 
6 with 10 to 50 hp. 


FOR THE WHOLE STORY... 
call your local Kearney & Trecker 
representative or write today for Bulletin 
TF-58 .. . 54 pages packed with 
eye-opening facts and complete specifications. 
Check the complete Kearney & Trecker 
line before buying any “mill.” 


ee 


— 
ps [KEARNEY STRECKER 


KEARNEY & TRECKER CORP. 
6800 W. National Ave. + Milwaukee 14, Wis. 


Phone — GReenfieid 6-8300 
«+-Direct Distance Dialing Code 414 
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new design for accuracy in 


ROTARY FEED 
nonferrous face milling machine 


Here’s a machine with alli the production speed 
advantages resulting from fast rotary feeds... 
with all the accuracy of the finest bed type milling 
machine. Massive construction, exact alignment 
and special table bearing design permit accu- 
racy in milling as desired. 


Because of rotary feed, the production speed 
of this new Onsrud machine is far ahead of 
standard knee and bed type machines. Saves 
lost time of return-feed, ends return feed cutter 
drag. It’s designed for any type of nonferrous 
face milling from single station ‘“‘job shop”’ runs 
to multiple station long-run production. Feeds 
are infinitely variable up to 300 IPM. 


Delivered cost of this new Onsrud Mach-Mil 
is far less than quality knee and bed type 
machines. Supplied with 1,800, 3,600 or 7,200 
RPM direct drive heads to give the proper 
high cutter speeds for nonferrous milling. Guar- 
anteed for production performance. Your inquiry 
is cordially invited. 


MM-48 ROTARY FEED VERTICAL 


MACH-MLIL, 


<e™~S5 F?PUs i> 


Complete information . . . write for Bulletin 1176 


ONSRUD MACHINE WORKS, INC. 


7712 LEHIGH AVENUE . NILES 48, ILLINOIS 
(Suburb of Chicago) 


Telephone: Niles 7-8700 « Cable Address: Onsrudmach 





NEW SHOP EQUIPMENT 


pitch diameter offset screw is stand- 
ard, a 40 pitch diameter offset screw 
is available at no extra cost, permit- 
ting offset adjustment as close as 
0.0005 in. per graduation. 

The new head is available in sizes 
with nominal %, % and 1 in. bar 
capacities. 

Flynn Mfg Co, 18301 Weaver, Detroit 
28, Mich 
MORE DATA? Circle 95, inside back cover 


Wax Tap Cartridges Aid 
Blind Hole Tapping 
In tapping operations the new wax 
pellet Tap Cartridge is dropped into 
the already drilled, or drilled and 
reamed hole. As tap works its way 
into the hole a solid flow of wax 
carries the chips along and out the 
flutes as fast as chips are made. Last 
chips left at bottom of the hole are 
embedded in that portion of the car- 
tridge still in the flutes of the tap 
and are withdrawn with the tap. The 
tap actually touches the bottom of 
the hole with no chip interference 
and there is no need to clean tap 
between holes. Cartridges are avail- 
able in sizes 0-80 through 1% in. They 
can be used in steel, iron, aluminum, 
plastics, and the newer metals. 
Tap Cartridge Co, PO Boz 1017, Cin- 
cinnati 1, Ohio 
MORE DATA? Circle 96, inside back cover 


“So, your grandmother only left you $100, 
not the $100,000 you told me when you 
quit the other day .. . 
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GAGING PROBLEM > 


1. Measure spacing, each to be 10° 35.29’ + 30’ 
non-accumulative 


2. Measure diameter concentricity, to be within 
.005”. TIR 


3. Measure mounting hole locations within + 
.003” at diameter and angularly located within 
+ 30’, non-accumulative 


BEST PREVIOUS INSPECTION METHOD 


consumed 2 hours per part 
(100% inspection required upon receipt from vendor) 


This case occurred at the Vernistat Division, 
Perkin-Elmer Corporation, Norwalk, Conn. It 
involved inspection of a commutator from 
Perkin-Elmer’s Vernistat® A. C. Potentiometer 
(a device for precisely controlling and regulat- 
ing voltages in high-accuracy computer, missile 
and rocket guidance systems). Inspection pro- 
cedure was by index head for all dimensions. 
Not only did such inspection take too much 
time, but it was not sufficiently accurate. 


Special Products Sales 
EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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KODAK SOLUTION 


KODAK CONTOUR PROJECTOR METHOD 


inspection rate increases to 100 parts per hour 
high inspection accuracy results in vendor quality improvement 


The use of a Kodak Contour Projector with a chart-gage 
at the screen, specially designed for the commutator, in- 
creased inspection rates to 100 commutators per hour. 
Even when a simple grid line chart-gage was originally 
used, inspection rate was 20-50 parts per 5-hour shift. 

Vendor part quality improved, in this case dropping 
rejection rate to a low 2%... a common result when re- 
ceiving inspection is accurate and thorough enough to 
reveal vendor manufacturing deficiencies. 

Choice of the Model 14-A Kodak Contour Projector 
was important here because, as you can see above, bril- 
liance is required over the entire screen area right out to 
the very edge. Also important to the operator is the con- 
stant 8” of working clearance he has for staging (regard- 
less of magnification). 

For your own purposes, write for the booklet Kodak 
Contour Projectors. 

The Kodak Contour Projector is distributed nationally 
through Optical Gaging Products, Inc., 26 Forbes Street, 
Rochester 11, N. Y. 
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‘In modern manufacturing, electrical 
control equipment is the very heart of 
mechanized and automatic operation. Be- 
cause our plants have become so depend- 
ent on this equipment, the cost of ‘down 
time’ for any control failure is simply 
staggering. And, according to many manu- 
facturing engineers, limit switches are the 
worst offenders, accounting for as much 
as 70% of all interruptions due to control 
faiiures.” 


Mr. J. S. Wilford, Editor 
PRODUCTION Magazine 


“At least 60% of the electrical failures 
causing downtime of the production ma- 
chinery used in manufacturing home 
appliances at the Whirlpool Corporation 
can be traced to faulty limit switch oper- 
ation. An analysis of the switch failures 
reveals the inability of limit switches to 
meet the requirements of high production 
equipment such as is widely used in our 
St. Joseph Division.” 

Mr. C. R. Burg, Maintenance Engineer, 
Whirlpool Corporation 


“15% of the electrical failures on our 
machines can be traced directly to limit 
switch malfunctions. This problem is par- 
ticularly aggravating to us because we are 
responsible for the successful operation of 
our machines and their components on 
our customer’s floor. We have spent a 
great deal of time engineering protective 
mounting schemes to compensate for the 
inability of today’s limit switches to 
check the seepage of corrosive coolants 
and microscopic grit.” 

Mr. N. P. Bashor, 

Director Electrical Division, 

W. F. & John Barnes Company 


Production’s Enemy’t 
MEETS ITS MASTER 


Cutler-Hammer announces the first 


Mi Tolerance Compensated 


Hi Contamination-proof 


Hi Visible Contact 


Extended Life Limit Switch 
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The new Cutler-Hammer Extended Life Limit Switch installs 
easier, works better, and lasts longer than any of the ‘“‘oil- 
tight’’ limit switches now in use. Exhaustive tests, including 
total-submersion life tests, confirm this fact! But don't take 
our word for it. Try it... Test it... Compare it. The new 
Cutler-Hammer Extended Life Limit Switch is completely 
interchangeable with any widely used limit switch. Replace 
your most troublesome limit switch installation with this 
new tolerance compensated, contamination-proof, visible 
contact Cutler-Hammer Limit Switch; and it will work bet- 
ter, last longer than any other you have ever used. This 
is the answer to your limit switch problems. 

For descriptive data write for Publication ED143-C239, 
Cutler-Hammer, Inc., Milwaukee 1, Wisconsin. 


@ Tolerance Compensation 


The new Cutler-Hammer Extended Life Limit 
Switch represents a startling break-through in 
high-precision manufacturing methods. Each 
sub-assembly is accurately calibrated so that 
in final assembly all plus and minus tolerances 
are precision balanced or compensated. Thus, 
tolerance compensation guarantees every C-H 
Extended Life Limit Switch will operate identi- 
cally with precise repeat accuracy and ultra- 
long life. No binding...no sticking...no 
points of concentrated stress or wear. 


Contamination-proof 


New triple sealing positively checks seepage of 
all forms of oil, coolants, moisture, and abra- 
sive grit. New cone-seal stops seepage through 
the operating shaft bearing. New vulcanized 
bellows-seal between the operating head and 
body eliminate the troublesome “O-ring” seal 

.. won't wear... never needs attention. New 
cover seal seats on a raised lip... repeated 
opening and closing of the cover won't destroy 
the seal. Total-submersion life tests prove the 
new C-H Extended Life Limit Switch to be con- 
tamination-proof...suitable for even dry 
circuit applications. 


Visibie Contacts 


Another Cutler-Hammer first...this new 
Cutler-Hammer Limit Switch provides com- 
pletely enclosed but visible single pole double 
throw switch contacts. During installation, 
one glance shows which contacts are open and 
which are closed ...no chance for wiring er- 
rors. During operations, one glance proves 

ether the switch is set and operating cor- 

2ctly. Positive visible inspection cuts main- 
tenance costs too. 


Compare these features, too! 


@ One basic model is readily adapted to all desired 
forms of lever or plunger actuation . . . for either 
momentary or maintained contacts... for either 
surface or cavity mounting. 

Unsurpassed flexibility: 90° orientation of the 
operating head. 360° rotation of lever arm with 
a locking device that holds the adjustment. 
Lever cperators provide clockwise, counter- 
clockwise, and clockwise-counter-clockwise 
actuation ... easy to set on the job without dis- 
assembling the switch. 

Precise actuation ...10° pretravel—40° overtravel 
or 5° pretravel—45° overtravel. 

Visible, saddie-clamp terminals. ..no loose fibre 
flash-over barriers. 

Unitized switch mechanisms are interchangeable 
... Speeds replacements when overload or short 
circuit damage occurs. 

Meets all JIC and NMTBA requirements. Easy, 
complete interchangeability with any widely 
used limit switch. 


CUTLER-HAMMER 


Cutler-Hammer Inc., Milwaukee, Wis. © Division: Airborne Instruments Laboratory. © Subsidiry: Cutler-Hammer International, C. A. 
Associates: Canadian Cutler-Hammer, Ltd.; Cutler-Hammer Mexicana, S. A.; Intercontinental Electronics Corporation, 
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Cadillac Gage 
MICROHONES® 


Drilled Bores in Hydraulic Units 
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Since 1940, Cadillac Gage Company has been known for the 
quality of its high precision gages. Cadillac’s production “know- 
how” in obtaining close tolerances has in recent years led to 


diversification in precision products. 


From Gages to Tank Turrets 


For example, Cadillac has developed 
and are now producing, for a prime 
contractor, hydraulic systems that 
control gun elevation and traverse of 
gun turrets on military tanks. In 
these units, geometric tolerances in 
millionths of an inch and a controlled 
surface finish are mandatory for 
smooth, dependable performance. 
That is why sleeve bores in control 
valves and lock valve bodies are 
Microhoned. 


Efficient Stock-Removal 
and High Precision 


Because Microhoning is both a stock- 
removal and a precision finishing 
process, Cadillac engineers specified 
only two machining operations for 
the sleeve bores: drilling and Micro- 
honing. Sleeves (hardened to 63 
R“C”’) are Microhoned to generate 
roundness and straightness within 
20 millionths of an inch tolerance 
over the full length of the bore. Also, 
in removing from .008” to .010” of 
stock, Microhoning consistently pro- 
duces a surface finish of 4 micro- 
inches rms. 


With Micromatic equipment, Cadillac has sub- 


Simple collet-chuck fixturing per- 
mits fast, easy accommodation of 
various workpiece sizes. A Micro- 
matic-designed tool speeds tool 
changeover. 


Higher Quality — Lower Scrap 


Every Microhoned bore is 
checked on a precision air gage 
... this 100% inspection insures 
highest quality control. Mating 
spools are selectively fitted to 
the Microhoned sleeve and 
clearance is held to between 
.00002” and .0001”. Every sleeve 
and spool assembly must with- 
stand a rigorous 3,000 psi 
leakage test. Scrap rate is 
practically nil. 


t. Roy. 


stantially increased production; they control > 
surface finish within closer limits; consistently ‘ 
generate specified geometric accuracy: and prac- 
tically eliminate scrap. How Microhoning accom- 
plishes these results is explained on facing page. 


MICROMATIC 


O SCHOOLCRAFT AVENUE 
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Tensile and Compression Tester 
Has Interchangeable Load Cells 


Model LPT is designed to perform 
all tensile and compression strength 
tests within its relatively low load 
capabilities. Four different load cells 
can be used, each providing a differ- 
ent max load (100, 200, 600, and 1000 
lb) with gages and graduations to 
match. 

The 115-v electric-motor-powered 
hydraulically operating mechanism 
produces fast (0 to 1000 lb per sec), 
smooth operation, and is completely 
independent of the load measure- 
ment system. Two controls are pro- 
vided, one to start, direct, and stop 
the ram movement; one to select ram 
speed. Tensile test specimens up to 
3/16 in. thick, 1 in. wide, and 12 in. 
long, and compression test specimens 
up to 4 in. dia and 6 in. high can be 
handled. 

Detroit Testing Machine Co, 9390 
Grinnell Ave, Detroit 13, Mich 


MORE DATA? Circle 97, inside back cover 


Electronic Sorter Handles 


Drill Blanks, Turned Machine Parts 


Hopper-fed machine will sort drill 
blanks into two groups so that points 
are all leading in one, trailing in the 
other. An alternate arrangement can 
also be supplied in which all the 
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oriented parts are discharged down 
a chute with the same end always 
leading—completely oriented. The 
sorter can be used to orient and 
feed parts directly into a centerless 
grinder, machining or assembly op- 
eration, or can orient and stack parts 
for a subsequent operation. 

It consists of the standard Hopper- 
matic rotary parts-feeder which par- 
tially orients the product and 
releases one at a time into a nest 
where the electronic sensing device 
registers the orientation of the part 
and diverts it into the proper recep- 
tacle. In other models the part is 
completely oriented and discharged 
down the chute. It can be changed 
over from one size or shape to an- 
other in less than ten minutes’ time. 

US Engineering Co, 40-24 22 St, Long 
Island City 1, NY 


MORE DATA? Circle 98, inside back cover 


WYCO Flexible Shaft Grinder 
Offered in 1-hp Movable Model 


Series G Handy Grinder is mounted 
on a 4leg caster base. Variety of 
attachments and accessories avail- 
able are equipped with Quick-Change 
connectors making it possibie to 
change from straight grinding spin- 
dles to angle heads of various gear 
ratios. 

Wyzenbeek & Staff Inc, 223 N Cali- 
fornia Ave, Chicago 12, Ill 
MORE DATA? Circle 99, inside back cover 


“None for me, thanks. Coffee keeps me 


awoke.” 
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Cadillac Gage 
MICROHONES 


Drilled Bores in Hydraulic Units 














Here’s how Cadillac Gage Company uses just drilling and Micro- 
honing to secure higher production, reduce costs and obtain high 
accuracy in producing precision bores for hydraulic units that 
control gun elevation and traverse of gun turrets on military tanks. 


Microhoning Bores in Hard Steel 


Following the drilling operation, 
bores are Microhoned in at least 
eight different sizes of sleeves that 
are hardened to 63 R “C’’. Bore 
diameters range from .250” to 
.875” and in lengths up to 5.50’. 
From .008” to .010” of stock is 
removed in an average Micro- 
honing cycle of about two minutes. 
A surface finish of four micro- 
inches, rms, isconsistently obtained 
while generating roundness and 
straightness within 20 millionths 
of an inch tolerance over the full 
length of the bore. Also, because 
the free-floating Microhoning tool 
follows the neutral axis of the 
drilled hole, the bore location 
remains unchanged. 


Microhoning Bores in Soft Steel 


Another component of these 
hydraulic units is a cylinder whose 
bore is 1.625” in diameter and 19” 
long. Because the maximum stroke 


MICROMATIC 


OOLCRAFT AVEN 
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This representative range of 
sleeves and other hydraulic 
components include both soft 
and hardened steels. 


of the Hydrohoner machines being 
used is 15”, the cylinder is turned 
end-for-end during the Micro- 
honing of the bore. Following a 
deep-hole drilling, Microhoning 
removes from .012” to .015” of 
stock in generating a controlled 
surface finish and correcting geo- 
metric inaccuracies. 


Microhoning Blind-End Bores 


In addition to bores in hardened 
steel sleeves and soft steel cylin- 
ders, Cadillac also Microhones 
several bores in soft steel valve 
bodies. One of these is a blind-end 
bore. It is .625” in diameter, 1.75” 
long and has a 7” relief at the 
bottom. Microhoning is specified 
to hold geometric tolerances with- 
in .0001”. 

In the processing of precision 
bores in a variety of components 
for hydraulic units, Cadillac Gage 
is giving versatile and tangible 
expression to “precision produc- 
tion through Microhoning.” 


HONE CorP. 
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REID Model 618 P REID-O-MATIC 824 


Power Table Power Crossfeed All Electric Production and Toolroom 
precision surface grinder 


REID Model 618 HA REID Electrolytic surface grinder REID Model 618 PT 
Hand operated (Table and Crossfeed) (Power Table Hand Crossfeed shown 
with wet grinding attachment) 


REID Precision Surface Grinders meet a wide range 
of toolroom and production needs. As proof of this 
versatility Reip Grinders are in everyday use in 
thousands of leading industrial plants. 


Nearly 60 years of manufacturing experience are 
represented in Reip Grinders, and our engineering 
contributions in this field of precision are a matter 
of record. 


For low cost, dependable performance . . . spe- 
cify Rep. . . the quality Surface Grinder. Available 
Manufacturers of precision in several sizes . . . write for descriptive literature 


surface grinders for 
face g f today. 
production and toolroom needs 


REID PRECISION SURFACE GRINDERS 


REID BROTHERS COMPANY, INC. / 134A ELLIOTT ST. / BEVERLY, MASSACHUSETTS 
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FREE T-SLOT CLEANERS: These T-slot 
cleaners may be obtained from the 
manufacturer free of charge. They 
are available in two sizes: No. 1 with 
a 31/32 in. blade width and No. 2 
with a 1% in. blade width—Dayton 
Rogers Mfg Co, 2824 13th Ave, South, 
Minneapolis 7, Minn 

MORE DATA? Circle 100, inside back cover 


Portable Belt Sander 
Added to Nu-Matic Line 


Air-powered unit for operations re- 
quiring slack of belt, contact wheel 
or platen, uses a 1 x 36-in. abrasive 
belt. Air motor is approximately 
1 hp at 6000 rpm; belt speed is 
4500 sfm. Unit may be hand-held or 
bench-mounted. It is designed for 
heavy stock removal as well as pol- 
ishing and blending and can be used 
on all materials including ferrous 
and non-ferrous metals, fiber glass 
and plastic, and for woodworking. 

Nu-Matic Grinders Inc, 8224 Carnegie 
Ave, Cleveland 3, Ohio 


MORE DATA? Circle 101, inside back cover 


Tool-Flex Releasing Tapholder 

Is Self-Aligning, Full Floating 

Tool-Flex tapholders are designed 
to give positive, full-floating drive 
while compensating for tap lead 
variations with the machine feed. 
Holder consists of five basic parts: 
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body, neoprene float, retainer ring, 
collet, and sleeve. Adjustment of 
the retainer ring varies pressure on 
the float to provide amount of float 
desired; axial float is easily adjust- 
able. Full-floating of the holders 
corrects for both angular and par- 
allel machine spindle misalignment. 
Units are available in full range of 
standard sizes. 

Burgmaster Corp, 15001 S Figueroa 
St, Gardena, Calif | 
MORE DATA? Circle 102, inside back cover | 


| 
| 
| 
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Micrometer Provides Dial Readings 


From Zero to 1 in. Automatically 
DR (direct reading) micrometer 
dials visual readings automatically. 
It is fitted with a friction stop and 
lock screw. Measuring faces are made 
of tungsten and carbide. Instrument, 
furnished in wooden case, is priced 
at $35; units providing readings from 
1 to 2 in. are priced at $38. 

Glass Laboratories Inc, 8638 65th St, 
Brooklyn 20, NY 
MORE DATA? Circle 103, inside back cover 


High-Torque Drive Attachment 
Designed for Electric Drills 


Model H352 for %-in. and larger 
electric drills is designed for heavy 
duty drilling and is said to increase | 
the drill’s power seven times for 
driving and removing screws, nuts, | 
and bolts. It is equipped with a 
hand clutch for full control of 
power. High-torque drive is fully 
reversible. With use of snap-in bit | 
holder and snap-in bits for slotted | 
and Phillips screws, it can drive the 
heaviest screw with ease, and re- | 
verses for screw removal. 
Quarter-inch square socket wrench 
adapter in high-torque drive con- 
verts power drill to power wrench. 
With chuck (not included), high- 


As soon 
can be expanded 


to supply th 
grow ing 
America's 


as production 


e fast 


demands of 
Automotive 


Industry, We plan a 
make these = pearicee 
uniform tools ri 
able to all weer y 
through selected oe 
dustrial Distributors: 


~ 
Brown & Sharpe 
Ga 
CUTTING 4 
a gelel i 








INTRODUCING NEW 





The safest, 


fastest-to-install 


plug-in 


duct ever 


designed! 











Now BullDog, the originators of Bus Duct systems, gives you 
new safety for plant personnel plus new installation speed and 
economy with new XL BUStribution duct! Completely Buty] 
covered aluminum bus bars give true dead-front construction. 
Crews can now install more duct in a day than ever before. 
Superior engineering provides low voltage drop . . . down to 
half that of other plug-in duct systems . . . plus unexcelled 
short circuit rating. BullDog gives you completely engineered 
fittings. You can get everything you need from a single source 
—your local BullDog distributor. Call him—he’ll give you a 
demonstration of all the XL safety and installation features. 


FAST INSTALLATION EASY iNSTALLATION ECONOMICAL INSTALLATION 
Keyed bus ends align themselves positively, This one integral bolt locks POSITIVELY You need only half as many nae omey as usual. 


instantly, without fumbling or wasted time. holds keyed bus ends under a ton of pressure. Ten-foot supporting spans cut num 
fully insulated bolt spins tight /ast. and the time needed to install them by 50% . 


You can position sections as fast as you can The 


of hangers 


handle them! Joints stay locked! 











BULLDOG 








DEAD-FRONT SAFETY 
Each bus bar has full-length Buty! insulation, 


in bus plug openings. XL BUStribution Duct is the when safety interlock finger is in position. 


world’s safest duct to plug into, to work around. 


BU Stribution® | 


UCT 


The new XL SAFETY-PLUG is faster, 
safer to use than any other plug! 


XL Safety-Plug has new, simplified design. You can plug-in on XL duct in seconds. It has 
safety features not found on any other plug. Plugs are available which prevent installation 
or removal when plug handle is in the ‘“‘on” position. You can plug in from either side of 
the duct, in all duct sizes from 225 through 1000 amps. You can use all plug-in openings 
at the same time, if desired. 

When you see your BullDog distributor about XL duct, examine the Safety-Plug he has on 
display, too. Here’s an electrical team you can depend on to do the job better in every way! 


a BULLDOG ELECTRIC PRODUCTS DIVISION 
hei I-T-E CIRCUIT BREAKER COMPANY 
: BOX 177 « DETROIT 32, MICHIGAN 

in Conoda: 80 Clayson Rd., Toronto 15, Ont. Export Division: 13 Eost 40th St., New York 16, N.Y. 


PERSONNEL SAFETY EQUIPMENT SAFETY 
even Safety door covers the opening . . . slides back SAFETY PLUGS cannot be installed or re- 
moved when in the “on” position . . . exclusive 
Plug cannot be removed or installed when design positively protects against arcing, safe- 
safety door is open. guards equipment. 
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CHICAGO 
ie §=STRAIGHT-SIDE TYPE 


large die area 
capacities up to 400 tons 








This is a typical model of CuIcaAGo straight-side- 
type presses used for multiple punching, notching, 
and trimming operations. This press with a die area 
of 48 inches by 198 inches has a capacity of 200 tons. 


Complete recommendations for any job on request. 


Te \cy) Press Brakes ~- Straight-Side-Type Presses + Press Brake Dies 





teRuM! Hand and Power Bending Brakes - Special Metal-Forming Machines 


DREIS & KRUMP 


MANUFACTURING CO. 


7434 South Loomis Boulevard, Chicago 36, Ililinois | 
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torque drive provides the reduced 
speed and power required for drill- 
ing in masonry, and will perform 
the heaviest drilling jobs including 
driving hole saws and steel drills. 

Stanley Tools, Division of Stanley 
Works, 111 Elm St, New Britain, Conn 


MORE DATA? Circle 104, inside back cover 


Manual Spring Tester Has 
Interchangeable Springs 


The IMST for tes:ing both compres- 
sion and extension springs is pro- 
vided with three different sets of 
springs which can be changed to 
vary the capacity of the tester from 
0.01 to 25 lb. Color coding of the 
sets simplifies selection. 

Small window on the case front 
shows the capacity of the springs 
being used in the tester. Dial does 
not have to be changed because it 
shows all three capacities on the 
face in two colors to indicate ex- 
tension and compression. Unit has a 
rack and pinion drive with self- 
locking clutch that stops load at any 
point during test. Tare can be ad- 
justed to 5% of load. 

John Chatillon @ Sons, 85 Cliff St, 
New York 38, NY 
MORE DATA? Circle 105, inside back cover 


all is 


@ 


“Oddly gh the hine, in this case, shows 
a@ great deal of respect for its operator!” 
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Bridgeport Duronze 107 


A tenfold increase in service life...that’s the outstanding contribution made 
by Bridgeport’s Duronze 707 to gate valves manufactured by Ohio Injector 
Company, Wadsworth, Ohio. The big difference is in the valve stems. 
Duronze 707 not only provides exceptional strength in the stems, but also 
eliminates risk of seizing or galling. Thread wear is kept to a minimum. 
In addition, this corrosion-resistant alloy offers an important manufactur- 
ing advantage in good machinability. 

The toughest valve stems the industry has ever known 
were evolved through close cooperation between Bridge- © 
port and Ohio Injector metallurgists. This type of co- 
operation is open to all manufacturers. It means thata ~ 
standard alloy can often be chosen to provide the most : 
effective and economical solution to product or produc- | 
tion problems. 83 

Bridgeport Technical Service will gladly advise you [7 
on any problems involving metals and their application. be 
Just call your nearest Bridgeport Sales Office—or write 
directly to Bridgeport Brass Company, Bridgeport 2, ~ a 
Conn., Dept. 3002. eee a 


BRIDGEPORT BRASS COMPAN 


Bridgeport 2, Connecticut 
Specialists in Metals from Aluminum to Zirconium 
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Now... 
through your local 
Bes/y distributor... 


SINGLE POINT 


LOO LS 


using Kennametal material exclusively! 





A full line of Besly carbide tools with Kennametal material 
is stocked for immediate delivery through distributors, serviced by 


factory branches in Chicago « Cleveland « Detroit - Los Angeles 
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BLANKS INSERTS AND HOLDERS 





You’ve never had better carbide tool news than this : 
... that your local Besly stocking distributor can now : 

supply Besly Carbide Tools with Kennametal material, ayes tt 
the prestige brand of carbide. Besly-Welles Corpora- Be mp 
tion is headquarters for a full line of carbide single- : _ a 
point tools, blanks, indexable inserts and holders using Sa aie 
Kennametal. 

For full information on Besly Carbide Tools, and the 
name of your local Besly distributor, write today for 
this comprehensive catalog and price list of Besly 
Carbide Tools using Kennametal material. 














® 





BESLY-WELLES CORPORATION 


120 Dearborn Ave., South Beloit, Illinois 


Grinders and Abrasives * Taps * X-Press Taps® ¢ Drills * Reamers * End Milis 
Tool Bits * Gages * Carbide Tipped Tools, Blanks, Inserts and Hoiders 
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1960 
TOOL SHOW 
and CONFERENCE 


DETROIT ARTILLERY ARMORY 
APRIL 21ST THRU 28TH 


The nation’s foremost forum for the advancement 
of scientific knowledge in the field of tool engineering 


NEW SHOP EQUIPMENT 


Tapping Attachment Incorporates 
Adjustable Torque Control 


Model 500A meets torque and speed 
requirements to handle fluteless taps 
as well as all standard types. Re- 
commended max speed is 2000 rpm 
and, at this speed, unit reverses at 
3000 rpm. Unit is designed for high 
production or automated setups. 

Adjustable torque control gradua- 
tions are based on the breakage fac- 
tor of taps for determining proper 
torque for each size of tap. Tap 
breakage is virtually eliminated even 
in blind hole tapping. Specifications 
are: capacity No. 4 to 5/16-18 in 
tool steel; weight 2 Ib 12 oz; length 
5-1/2 in.; dia 2-23/32 in. 

Tapmatic Corp, 845 W 16 St, Costa 
Mesa, Calif 


MORE DATA? Circle 106, inside back cover 


Fork Truck Attachment Lifts 

Up to 2000 Ib With Vacuum Pads 
Attachment that can handle barrels, 
plate, sheet, or stone is a self-con- 
tained unit with four 10-in. Vac-U- 
Lift pads mounted directly to the 
frame which slips onto the forks of 
the truck. Pads are adjustable from 
19 to 29 in. the long way of the fork 
and from 20 to 28 in. between them. 
Lifting capacity of each pad is 500 
lb. Pads can be used individually, in 
combinations, or all four at one time 
through manual control valves 
mounted for easy selection. 
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Power is furnished by a gasoline 


engine which drives the vacuum 
pump and contains its own reserve 
vacuum system in the event of en- 
gine failure. The 10-in. pad is stand- 
ard equipment and is used primarily 


for barrel handling. Pads for other | 


applications include 8, 12, and 16-in. 


models. Attachment will handle one | 
to four barrels without a pallet, steel | 
plate up to 8 x 8 ft x 1/2 in., or slabs | 


of stone up to 2000 Ib. 

Vac-U-Lift Co, Division of Siegler 
“ory, Salem, Ill 
MORE DATA? Circle 107, inside back cover 


New Time-Tex timing belt drive, 
constructed with steel cable cords 
imbedded in neoprene molded with 
nylon base fabric, combines advan- 
tages of ordinary Texrope drives 
with those of chain and gear drives 
without slip, metal to metal contact, 
stretch and lubrication. Drive is 
suitable for load applications from 
sub-fractional to 600 hp with torque 


load range from thousands of foot | 


pounds down to light loads in inch 


ounces. It makes possible a range of | 
speeds from 0 to over 16,000 fpm. | 


Drives are available in five different 

pitches: 1/5, %, 4%, %, and 1% in. 
Alléis-Chalmers Mfg Co, Milwaukee 1 

Wis 

MORE DATA? Circle 108, inside back cover 


Line of chisels and punches, desig- 
nated Pro-Tecto-Hed, is designed 
with raised upset head to eliminate 
mushrooming and chipping. They 
are trip-hammer forged from special 
analysis steel. 

Cincinnati Tool Co, Cincinnati, Ohio 


MORE DATA? Circle 109, inside back cover 


Colored wire, tradenamed Appal- 
steel, is available 18 to 24 gage in 
white, red, deep blue, bronze-gold, 
and green. 

Appalachian Steel Corp, Schuyler 4 
Page Aves, Lyndhurst, NJ 
MORE DATA? Circle 110, inside back cover 


. | promised delivery a little early .. .” 


| Most Important Event 
in METALWORK:KING 


| 1960 ASTE 
TOOL SHOW 
and 


CONFERENCE 


530 exhibitors will be on hand to show 
and demonstrate more than 6,000 
products . . . machine tools and at- 
tachments, precision control and in- 
spection equipment, automation de- 
vices, cutting tools, dies, jigs and 
fixtures .. . everything, in fact, that’s 
new in tools and tooling. It’s your 
best opportunity to see, study, com- 
pare ... under one roof, at one time 
ela the most modern, scientific 
methods, processes and tools in 
metalworking. 


Equally important, the Tool Engi- 
neering Conference, with its 36 tech- 
nical sessions, 70 outstanding papers, 
offers you an opportunity to learn 
about and discuss the latest technical 
advances and developments in the 
science of tool engineering. 


There’ll be plant tours, too...a 
chance to see and study, in actual 
operation, product and process meth- 
ods in the world’s major center of 
high-volume production. 
r APRIL 215'-28' 


All of these scientific and educa- 
tional attractions, and more, will DETROIT 
bring more than 35,000 metalworking 
management, engineering and produc- 
tion men to the 1960 ASTE TOOL ARTILLERY 
SHOW. Make sure you’re one of 
them! Write or wire immediately for ARMORY 
your rapid registration forms. 





AMERICAN SOCIETY 
OF TOOL ENGINEERS © 


10700 PURITAN AVENUE 
DETROIT 38, MICHIGAN 
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WARRANTY 


The Sheffield Corporation offers a 5 Year Quality and Re- 


liability Warranty on Precisionaire Column Instruments 
now being shipped with Sheffield gaging tooling. 

The Warranty is clear and positive, as reliable as the per- 
formance of the Precisionaire Column Instrument which it 
stands behind. 

Precisionaire Column Instruments have performed so well 
over a 20 year period that Sheffield can make this important 
assurance of reliability — at no extra cost. 

Sheffield Precisionaire Column Instruments are the most 
versatile and trouble-free air gages you can buy. 

For reliable air gaging, specify Sheffield. Ask your Shef- 
field representative for details about this Warranty. 


A subsidiary of the Bendix Aviation Corporation 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems * Machine Tools * Contract Mfg. 
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FIELD REPORT... 





Midvale-Heppensiall to Install 
Giant Vacuum Melting Furnace 


Furnace which reportedly will be the 
world’s largest will be designed to 
melt by consumable vacuum-arc 
method electrodes of alloys and 
steels of varying compositions. Re- 
sulting ingots will be 40 in. diameter 
by a weight of 25 tons. Company 
has appropriated $1 million for pur- 
chase and installation. Projected an- 
nual capacity is 8000 tons. 
Contract will be carried out by 
Consolidated Electrodynamics Corp 
through its subsidiary, Consolidated 
Vacuum Corp of Rochester, NY, and 
Heraeus GmbH of Hanau, Germany. 
Basic design will follow that of fur- 
naces previously built in smaller 
sizes by Heraeus. German firm will 
supply some of the vacuum and elec- 
tronic control equipment. CVC will 
be responsible for construction and 
installation. Majority of the com- 
ponents will be produced in the US. 


$82 Million Order to Martin Co 


Army contract for continued re- 
search and development of the Per- 
shing ballistic missile weapon will be 
carried out at the Orlando, Fla, 
division. Company previously re- 
ceived an order approximating $36 
million involving the Pershing pro- 
gram. Contract includes production 
of missiles, ground support equip- 
ment, training, and flight and en- 
vironmental testing as well as 
engineering services. 


Republic-DuMont Huddle 


Discussions are going on between 
Republic Aviation Corp and Allen B 
DuMont Laboratories Inc concern- 
ing possible absorption of DuMont 
into Republic. Republic is carrying 
on acquisition talks with other com- 
panies also, and DuMont is engaged 
in confabs with several manufac- 


Ford Prefects on assembly line at the Ford Motor Co factory in Dagenham, Essex, 
England, have work performed on them simultaneously above and below the level of 
the conveyor. The popular, low-price vehicle is powered by an 1172-cc engine, has a 
maximum speed of over 70 mph and a touring fuel consumption of over 30 mpg. British 
motor industry exported 568,846 vehicles last year and is the world’s leading exporter 


in this field 


turers who’d like to acquire it. Du- 
Mont, a developer and manufacturer 
of electronic devices for industry and 
the military, has many top electronic 
engineers and a backlog of manufac- 
turing skill in military electronics 
which would be useful to Republic’s 
growing activity in missiles. 


More Cars From Fewer Workers 


If the automobile industry’s aim to 
turn out 2,278,500 vehicles this 
quarter is realized it’ll top the former 
first-quarter record of 2,129,000 
units in 1955. In addition, car makers 
are planning this output with 136,000 
fewer hourly employees than in 1955. 
Automation and overtime are making 
this possible and individual pay- 
checks are larger than five years ago. 


General Motors has 350,000 hourly 
workers compared with the 1955 
average of 410,000. Ford’s payroll has 
declined to 125,000 from 140,395 and 
that of Chrysler to 80,000 from 130,- 
000. American Motors has 22,000 
production workers. The number was 
23,500 in 1955 but it fell by 10,000 
before the company bounced back 
with the Rambler. Employment at 
Studebaker-Packard was 20,000 five 
years ago and fell below 5000 before 
it recovered to the present 9000 with 
the introduction of the Lark. 


ASTE Adds an M 


The American Society of Tool En- 

gineers has added the words “and 

Manufacturing” to its name; it’s 
(continued on p 178) 


by GEO CRENSHAW 
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wocsmeaacstQ 10 jobs that 


Unlike conventional shears that are limited in their shearing ability because they are permanently set with- 
out possible adjustment, PACIFIC features Cut Control—a group of adjustments which permit all controls 
to be set at the optimum value for perfect shearing of each different job: light gauge, heavy plate, polished 


om 


- 
~ 
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WO MARKING OF SOFT POLISHED SHEETS 


Holddowns are absolutely silent and 
shockless with a squeezing action rather 
than the hammering action of most other 
shears. They exert an even, uniform ton- 
nage regardiess of thickness of plate be- 
ing sheared and the tonnage is more than 
any other shear. 





a» 


LIGHT GAUGE SHEARING 
WITH HEAVY PLATE SHEAR 


READILY SET UP FOR SLITTING 


Depth of stroke readily adjusted 
“INSURED” POSITIONING OF PLATES 


For precision shearing, holddowns advance and 
positively grip plate independently of upper 
knife movement allowing operator to check for 
exact alignment (with aid of cut illurhination) 
before shearing. All cuts are good cuts with 
PACIFIC. 


Knife clearance can quickly be 
adjusted over twice the range of 
any other shear so that PACIFIC 
can quickly be changed to cut 
either light gauge or heavy plate. 


so knives do not completely cross 
in slitting. This permits plates to 
be lined up with slitting attach- 
ment. Deep throats permit wide 
strips to be slit. 


“CUSHIONED” SHEARING OF BRITTLE ALLOYS—Hydraulic power exerts smooth uniform shearing force cushioned against initial cutting shock and 
break-through shock. Rake angle readily adjusted for optimum setting to minimize or eliminate shock « HEAVIEST DUTY SHEAR—PACIFIC is 
designed for heavy duty continuous mill type service. It has more holddown tonnage, more horsepower and more weight in the actual stress 
bearing frame than any other shear. Customers report cutting full capacity stainless steel regularly ¢ SAFEST SHEAR—Hydraulic system 
completely protected against deliberate or accidental overload. Shearing action can be stopped instantly in emergency by operator releasing 
foot pedal « LONGEST KNIFE LIFE—Customers report from 3 to 8 times longer knife life than mechanical shears. Knives cushioned against 


Write for brochure 


PACIFIC INDUSTRIAL MANUFACTURING COMPANY 


848 49th AVE., OAKLAND, CALIF.* PLANTS: OAKLAND, CALIF. and MT. CARMEL, ILL. 
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enable PACIFIC Hydraulic Shear 
are impossible on any other sheareg 








stainless, soft aluminum, brittle alloys, long narrow strips, high speed cycling for high production, extreme 
accuracy for precision work, perfect mark-free edges. For the first time a shear can be controlled to fit the 
job exactly. No longer is it necessary to compromise with quality because the shear cannot be adjusted. 
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NON -WEDGING BACK GAUGE LIFT 

Hinged back gauges lift out of place under power 
for shearing long drops. Gauges will lift with each 
stroke to eliminate wedging of narrow strips. 


RAPID, PRECISION GAUGING 

Powered back gauges driven by wide range variable 
speed hydraulic motor for rapid positioning with smooth 
deceleration to precise inching speed. Anti-friction 
ball screws; heavy single gauging bar; powered gauges 
controlled and indicated from front of shear. 


MINIMUM TWIST OR BOW 

IN CUTTING NARROW STRIPS 

Rake angle can be readily adjusted to minimize or eliminate 
twist. and bow in light materials. Even full capacity plate 
can be sheared at less rake angle than on other shears. 





é HIGH CYCLING SPEED FOR HIGH PRODUCTION 


PACIFIC has been designed to cycle as fast as an operator can feed it. Lineal speed of the ram has been 
selected at the optimum speed for maximum knife life and safety. Cycling speed is attained by shortening 
the stroke to the minimum permissible for each job thereby eliminating all wasted motion. In light gauge 
shearing of full length pieces, rake angle may also be reduced to further shorten the required stroke. In 
shearing small pieces or sheets that are less than the full length of the shear, the stroke can be shortened 
to the length of the sheet so that the upper knife returns upward immediately after completing the cut. Light 
strips can be sheared at rates up to 70 strokes per minute. 


shock, protected against overload, uniform shearing speed through cut « NOISELESS OPERATION, QUIETER THAN A SEWING MACHINE—By 
completely eliminating usual loud, shattering noise through cushioned shockless shearing, PACIFIC has promoted measurable increase in 
efficiency of plant and office workers. No interference with adjacent electronic burning and gauging equipment « LOWEST MAINTENANCE— 
No wearing parts such as clutches, gears, bearings, brakes. All moving parts run in filtered oil. Only maintenance items are a few standard 
solenoids, relays, microswitches and yearly oil changes « HUNDREDS OF DOLLARS OF SAVINGS IN FOUNDATION COST—Foundation required 
to resist only dead weight and insure proper line-up. It need not resist heavy shocks, hammering and twisting of mechanical shear. 


DISTRIBUTORS 

ALBUQUERQUE, N. M.; DENVER, COLO.—R. E. Duboc Associates - ARIZONA; LOS ANGELES AND BURLINGAME, CALIF.; NEVADA—Tornquist Machinery Company 
ATLANTA, GA.—J. R®. Carlson Machinery Company - CHICAGO, ILL.—L. G. Evans & Company - CLEVELAND, OHIO—T. 8. Wigglesworth Machinery Dist. - DAVENPORT and 
DES MOINES, 1OWA; KANSAS CITY ond ST. LOUIS, MO.; OKLAHOMA—Moehlenpoh Engr. Inc. - DETROIT, MICH.—Taylor Thompson Machinery Company - DALLAS, TEXAS— 
Mochine Tool Associates - HOUSTON, TEXAS—Butcher-Carter-Preston - INDIANAPOLIS, IND.; LOUISVILLE, KY.—H. B. Green Mch. Co. - MOUNT VERNON, N. Y.—Wm 
Halpern & Co. - MILWAUKEE, WIS.; MINNEAPOLIS, MINN.—Gute Company - NORFOLK, VA.; KNOXVILLE, TENN.—Tidewoter Supply Co. - NEW ORLEANS, LA.—Dixie Mil! 
Supply Co. - PITTSBURGH, PA.—Howard Canning - PORTLAND, ORE.—Portiand Machinery Company - ROCHESTER, N. Y.—Ogden R. Adams Co., Inc. - SALT LAKE CITY 
UTAH—Todd Machinery Company - SEATTLE, WASH.—Buckner Weatherby Company - WASHINGTON, D. C.; WYNNEWOOD, PA.; MARYLAND; DELAWARE—Edword A. Lyn 
Machinery Co. « WETHERSFIELD, CONN. —Beise! Machinery Company - ORLANDO, FLA.—J. R. Corison Machinery Company - TORONTO, ON* CANADA—Hercules Presses Lt 
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PAINSTAKING ATTENTION TO DETAIL 
characterizes SAJO Millers 


exemplified by the unsurpassed SAJO 
spindle construction employing double- 
row staggered roller bearings and bal! 
thrust bearings — assures utmost 
stability and smooth transmission of 
full horsepower to cutter. 

Available as : 
Piain, Universal & Vertical Millers. 
Production Millers with automatic 
cycling. 


No. 2 Universal Miller 
table size: 52” x 11” 
7¥2 and 1% HP motors, 
rapid power traverse. 


OE ustin industrial corporation 


White Plains, New York 











178 


FOR MORE 
PROFITABLE 
GRINDING 


For toolroom or job shop this MSO Universal Grinder with 7” x 12” 
capacity is unexcelled in sensitivity, accuracy, finish. 


MODEL FMES 

a true Universal Grinder 
with com swivel 
wheeihe: 

fine in-feed to .00005” 


Whether for 
toolroom 
or production, 
MSO offers 
a complete line of = Automatic cycling 
precision grinding machines + Precimatic sizing 
with features such as: -+ Electronic Match Grinding 


WRITE FOR LITERATURE ASK FOR REFERENCES 
When only the best will do, check MSO first 


@) austin industrial corporation 


76-§ Mamaroneck Avenve White Plains, New York 


} 





| 





Fieid Report. . . 


now the American Society of Tool 
and Manufacturing Engineers 
(ASTME). Change was made in or- 
der to include those members whose 
responsibilities branch out into all 
fields of manufacturing engineering. 
The 40,000 member Society has been 
discussing the addition for some 
years, finally put it to a vote which 
was approved by a substantial ma- 
jority. 


Fairbanks Morse Negotiating 
With Italian Combine 


Fairbanks, Morse & Co, Chicago, 
and Finmeccanica of Italy are in the 
midst of negotiations covering in- 
terchange of product distribution. 
Finmeccanica is a_ billion-dollar 
combination of companies which 
makes many products similar to 
those made by the American com- 
pany “and many products which 
could logically be added to the line 
of Fairbanks, Morse,” according to 
David Karr, executive committee 
chairman. Discussion covers the set- 
ting up of new companies on a 50-50 
basis with Finmeccanica, one com- 
pany in America and one in Italy. 


Lockheed Goes Into 

Propulsion Field 

Lockheed Aircraft has purchased 
50% interest in Grand Central Rock- 
et Co, the nation’s fourth-largest con- 
cern in the solid propellant field. 
Founded in 1955, its principal 
development and manufacturing 
facilities are situated on a 750-acre 
site near Redlands, Calif, with test 


“Continue to wear that wedding ring and 
you'll get divorced from that finger.” 
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Five big reasons gg 
why cold-heading ben 


1. LOWERS STEEL COSTS 


The cold-heading wire itself is usually more economical than screw machine stock. Sav- 
ings are often 10 per cent or more. 


2. RAISES PRODUCTION RATE 


Cold-heading is a high-speed process. You can adapt it to mass production techniques, 
increasing the production rates. Substantially lower costs are possible on large orders. 


3. CUTS SCRAP LOSS 


Scrap loss is reduced to a minimum because virtually the entire blank is used in forming 
the finished part. 


4, INCREASES STRENGTH 


The forging effect of cold-heading increases the strength of the part because it produces 
a favorable grain-fiber positioning. Lines of strength follow the part contours. Tiny, well- 
rounded corner fillets, resulting from cold-heading, also add to the part’s strength. 


5. REDUCES FINISHING OPERATIONS 


The surface finish of a cold-formed part is usually excellent, and seldom calls for further 
processing. 














« 


fits you 


Bethlehem manufactures a broad line of cold-heading wires to meet the requirements 
of practically every end use. Call the Bethlehem sales office nearest you for full details. Or 


write us at the address below. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. Export Distributor: Bethlehem Stee! Export Corporation 


BETHLEHEM STEEL 
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New “Driving Center” 
Introduces Faster Machining 
Techniques on work Held 
Between Centers 


Eliminates Chucks 

and Clamps... Permits 
Full End - to - End 
Machining ... “Loads” or 
“Unioads” without Stopping 


A new development to increase both out- 
put and accuracy, the Ideal Driving Cen- 
ter grips the end face of the work and so 
eliminates entirely the need for chucks, 
dogs or other bulky clamping devices. 


New machining techniques and remark- 
able cost savings are thus made possible. 
Chucking time is completely eliminated 
and work may be machined from end to 
end without removal or change. Usually 
the machine can be loaded and unloaded 
without stopping, which substantially re- 
duces wear on motors, belts, gears and 
clutches. 


Quality of work is generally improved, be- 
cause rigid direct-drive action reduces 
backlash and eliminates slippage. Preci- 
sion indexing on gear hobbers and mills 
is simplified. 

Preliminary machining is unnecessary; 
self-compensating pins grip and hold non- 
uniform work-ends — even odd-shaped 
pieces that cannot be held by other means. 


Lathe or other machine operators do not 
have to learn difficult new methods. The 
Driving Centers are available in catalog 
models providing 63 combinations to fit 
maximum work diameters from 7%" to 
6%", in Morse tapers 2 to 6. Larger sizes 
may be had as “specials”. 


Complete details of operating principle 
and selection chart will be sent without 
obligation. Mail coupon below to 


IDEAL INDUSTRIES, Inc. 


IDEAL INDUSTRIES, Inc. 
1057B Park Ave., Sycamore, Ill. 
Please send me complete en; 


data and selection chart for IDE. 
Driving Centers. 


i 
i 
i 
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Name 
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Y - 


Address 





0 FO Ee 


a | 


180 CIRCLE 273 READER SERVICE CARD 





Field Report. . . 


firing facilities for large size rocket 
motors 18 miles away in an isolated 
area near Beaumont. Company which 
employs 600 and has annual sales 
of $10 million is a subsidiary of 
Petro-Tex Chemical Corp of Hous- 
ton; Lockheed and Petro-Tex will 
share in operating the firm. 


Iron Briquet Technique Improved 


There’s speculation around the 
Birmingham area that a new im- 
provement in the technique of mak- 
ing iron briquets may lead to the 
location of a large commercial plant 
in the vicinity. A patent has been 
granted to Olav Moklebust, super- 
intendent of Republic Steel’s R-N 
Process plant at Spaulding, Ala, for 
a method of desulfurizing iron 
which is expected to pave the way 
for a better iron briquet. 

The R-N Process which produces 
metallic iron directly from iron ores 
has been under development for 
the past five years as a joint proj- 
ect of Republic at its Spaulding pi- 
lot plant and National Lead Co at 
its Birmingham plant. Iron briquets 
can be fed directly to the electric, 
open hearth, or blast furnace. Mr 
Moklebust came to Spaulding in 
1958 from Norway where he had di- 
rected the R-N project’s origination 
at National Lead Co’s facilities. 


$73 Million Letter Contract .. . 


has been received by North 
American Aviation’s Columbus 
(Ohio) Division for production of 
the Vigilante during 1961. Included 
in the contract are aircraft, spare 
parts, and special support equip- 
ment. This latest order on the pro- 
gram brings to more than $300 mil- 
lion the total that Navy has invest- 
ed in the advanced weapons system. 


Greer Hydraulics Moving West 


Company is transferring its head- 
quarters from New York to Los 
Angeles as of March 15. Firm’s head 
offices and engineering division are at 
International Airport in New York; 
there are two plants in Los Angeles, 
and sales divisions in Chicago and 
Dayton. Company anticipates even- 
tual absorption of approximately 250 
engineers and technicians who have 
been laid off at aircraft plants in the 
Los Angeles vicinity due to cutbacks 
in production. New plant now under 
construction will have 50,000 sq ft 
with provisions for an additional 
20,000 sq ft for future expansion; it’]l 


include laboratory and testing facili- 
ties, manufacturing area, design and 
research center, technical writing 
department, and executive offices. 
Greer makes industrial testing equip- 
ment and aircraft and missile ground 
support equipment. 


$2 Million Expansion to Hike 
Tyson Bearing Co Output 

Project starting this month at Tyson 
Bearing Co, Massillon, Ohio, involves 
additions to both plant structure and 
equipment and will enable the com- 
pany to triple current tapered roller 
bearing production in sizes ranging 
from 4-1/2 to 6 in. OD. Start of the 
project follows completion of two 
earlier plant capacity expansions 
within the last 18 months. 


$4.5 Million Contract. . . 


... has been awarded to Texas In- 
struments Inc, Dallas, by the newly 
formed Bureau of Naval Weapons 
for production by the Apparatus Di- 
vision of an advanced antisubmarine 
warfare (ASW) system. Delivery is 
scheduled to begin in 1961. Company 
has been a major supplier of ASW 
equipment to the Navy since WW 
II; its systems are used today in five 
major types of Navy aircraft. 


British Motor Corp’s 
$137.2 Million Expansion 


BMC’s expansion program is de- 
signed to boost output from 750,000 
to a million vehicles annually by the 
end of 1962. Completion of new fac- 
tories in four areas of unemployment 








“Eliminating the noise in the shop has cre- 
ated another problem. The men are beginning 
to sleep on the job.” 
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When you 
iy) 0)F: "6 
it Should bea 


MILBAND 


A modern band saw cut-off machine tool designed for operation with high speed steel 
blades, the MILBAND offers much faster cut-off sawing, greatly reduced chip loss, 
and cuts consistently smoother, straighter and more accurately. Your next invest- 
ment in cut-off equipment should be a MILBAND! 


The circular featured above covers all the important facts about the many advantages offered 
by continuous-action band sawing. It also covers all the design and construction features that 
make the MILBAND Machine Tool today’s (AND tomorrow’s) wisest investment in a cut-off 
machine. Use the coupon below to send for your free copy, and check the facts for yourself. If 
you want additional dollars-and-cents proof, we’l] be glad to run actual tests on a MILBAND 


Band Saw Machine Tool and submit a complete time-and-cost analysis report. 


MILBAND MACHINE TOOL DIVISION 
ON CO. NEW HAV] 


THE HENRY G. THOMPSON & SON CO. 
271 Chapel St, New Haven 5, Conn. 


a ft! 5 O Please send my free copy of the MILFORD circular giving complete informa- 
he tion on the modern, band saw cut-off method with the MILBAND Band Saw 
~ MILFORD wee ri Machine Tool. 
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co. address 





city zone state 
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WE ARE 


HEAVY 
HAULERS 


WE CARRY 
CARGOES TO 
60,000 LBS. 
AND MORE 


MACHINERY 
AND PARTS 
ALL SIZES 


CONTRACTORS’ 
AND 
MATERIALS 
HANDLING 
EQUIPMENT 

” 


OVENS 
TANKS 
TRANSFORMERS 


* 
OTHER HEAVY 


AND BULKY 
ARTICLES 


OUR FLEET TRAVELS 
10,000,000 
MILES A YEAR 


WRITE US NOW 
457 WEST FORT ST. 


DETROIT 26, MICH. 
TWX DE899 WO 3-7913 
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Field Report . . . 


Britain over the next two years will 
account for $58.8 million of the total 
expenditure. This big chunk re- 
presents measure of the Govern- 
ment’s success in pressuring the firm 
to expand in areas where unemploy- 
ment is highest. Originally, BMC 
applied for industrial development 
certificates to carry out all of its 
program in the Midlands of England 
adjacent to its present factories 
where employment is consistently 
high. 

New $24.6 million plant employing 
5600 will be built at Bathgate in West 
Lothian, Scotland, for heavy com- 
mercial vehicle and tractor produc- 
tion. Another $21 million factory for 
pressing and major subassemblies 
will be built between Lianelly and 
Trostre, southwest Wales. Together 
with extension of BMC’s existing 
radiator plant at Llanelly, this unit 
will provide employment for 4200. 
Third new facility will go up at 
Merseyside near Liverpool, will cost 
about $11.8 million and employ about 
1500. Building will also be con- 
structed at Swynnerton, North Staf- 
fordshire for packing of KD sets of 
vehicle components for overseas as- 
sembly; it’ll employ 1000. 

Government sweetens the pill of 
forced diversion by indirect financial 
assistance for work in the high un- 
employment areas. The new factory 
buildings in Scotland, Wales, and 
Merseyside will be erected for BMC 
by the Government at a cost of $26.6 
million. BMC will then acquire these 
plants and pay for them on an 
amortization basis over a 15-year 
period. 


New Company Supplies 

Used Tooling 

Small Tools Inc, has been formed in 
Cleveland to supply manufacturers 
with new and used tools, tooling, in- 
spection equipment, and small ma- 
chines including tool and pedestal 


grinders, drillpresses, and small 
milling machines. Company is also 
specializing in tooling for turret 
lathes. 


Sylvania Putting Up New Plant 


Sylvania Electric Products Corp is 
building a new plant on a 26-acre 
site in Santa Cruz, Calif. Facility 
will permit the firm to expand pro- 
duction of computer component 
parts. It'll have 32,000 sq ft of 
manufacturing space and will be in 
operation by summer. The Santa 


Cruz operation will serve the West 
Coast electronics industry and will 
be a major division of the firm. At 
least 250 will be employed when the 
plant opens. 


Howe Sound Acquires 


X-Ray Equipment Firm 

Howe Sound Co has purchased all 
outstanding stock of Triplett & Bar- 
ton Inc. Howe, maker of a variety of 
ultrasonic and industrial X-ray 
equipment as well as metal products, 
had sales of more than $100 million 
last year. Triplett is a pioneer in the 
production of portable industrial X- 
ray equipment used in shipbuilding, 
aircraft, and missile manufacture. 
This is the sixth company Howe has 
purchased during the last two years. 


European Center Proposed 
For Russian Translations 


The European Productivity Agen- 
cy (EPA) is considering establish- 
ment of a European Translations 
Center that would collect and dis- 
tribute translations of technical 
journals and books from Russia and 
other Eastern European countries. 

Following a swing through Eu- 
rope, an American expert sponsored 
by EPA proposed setting up of a 
center that would function in much 
the same manner as the ATS-Na- 
tional Science Foundation Transla- 
tions Center in the US. It would 
stock translations collected by na- 
tional centers in participating Euro- 
pean countries. All translations in- 
volved would be those made for in- 


dustry or government organizations 
(continued on p 185) 


“Gee, the boss must be in good humor today, 
Newton. He just gave me a raise and | don’t 
even work here.” 
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REVOLUTIONARY 


NEW 
TORRINGTON 
VERTICAL 
4-SLIDE 


PAID 

FOR ITSELF 
IN 

FOUR DAYS 


PRODUCING 
THIS 
PART 


AT 

FOUR TIMES 
THE 

SPEED 


AND 
ONE-THIRD 
THE COST 


% _— . a 


Close-tolerance 

enameling wiper die... 

having 26 critical dimensions... 
produced by General Electric 
Industrial Heating Dept. 


With one machine 

replacing five 

progressively tooled OBI presses. . 
and producing the part 

in one-fourth the time. 


Saving $13,500 
on a single production run 
of only three days duration! 


This important new production tool, the Verti-Slide, 
offers sensational savings in direct and indirect 
labor costs, parts inventory, and floor space re- 
quirements . . . through elimination of secondary 
operations, drastic reduction in production man- 
hours, and lower tooling, down-time and materials 
handling costs. Write or call today for complete 
technical data ... or a Torrington sales engineer. 


THE TORRINGTON MANUFACTURING COMPANY 
TORRINGTON, CONNECTICUT + VAN NUYS. CALIFORNIA * OAKVILLE, ONTARIO 
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Save Dollars By Using 
Johnson Bronze Standard Stock Bearings 


Do you like to pay the added cost for special 
bearings? Of course not. It doesn’t make 
sense. 
But using low-cost Johnson Bronze 
standard stock bearings does make sense 
—especially when you consider that these 
bearings will meet your tolerance require- 
ments and allow maximum freedom of de- 
sign. Johnson standard stock bearings have 
the quality of special bearings, but the tooling 
and machining costs are eliminated. You 
profit from the savings. 
Due to increased demand, bigger stocks 
of these Johnson bearings are available from 
warehouses and distributors across the country. 
More than 900 stock sizes of these plain, whole bear- 
ings in 214 different ID-OD combinations and 21 lengths 
are yours to choose from. They can be supplied also with 
slots, oil grooves or holes at slight additional cost. 
Save money .. . save time with Johnson standard 
stock bearings. They make sense. Get in touch with 
your Johnson distributor today for fast service. 


See how much can be saved on a typical special order 
by using Johnson Bronze Standard Stock Bearings 


10 BEARINGS 42.” x 17 x 1%” 


SPECIAL JOHNSON 
BEARINGS STANDARDS 








PATTERN COST NONE 
CASTING COST NONE 
TOOUNG COST NONE 
MACHINING COST NONE* 
SCRAP LOSS NONE 
TOTAL COST $12.70 
DELIVERY DATE ? IMMEDIATE 




















"Possibly slight alteration for oil grooves, holes 





515 South Mill Street ¢ New Castile, Pa, 
Subsidiary: Apex Bronze Foundry Co., Oakland, Cal. 


——— 


a ee 


GRAPHITED STANDARD STOCK BRONZE BARS POWDER METALLURGY ELECTRIC MOTOR 
over 175 sizes over 900 sizes over 400 sizes over 400 sizes over 350 sizes 
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Field Report . . . 


and not available commercially. 
Commercial cover-to-cover transla- 
tions of Russian scientific journals 
would be listed in the center’s bul- 
letin but not stocked or supplied. 

Two well-equipped national trans- 
lations centers have already offered 
their physical facilities for the Eu- 
ropean facility. Operating costs 
would be covered by income from 
photocopies of translations supplied 
to industry and government organi- 
zations in the participating coun- 
tries. To protect companies that turn 
over to their national center copies 
of translations they’ve had made for 
their own use, sources of transla- 
tions would be kept secret. As the 
project now stands, the center will 
be located either in England or Hol- 
land. 


Aluminum Foils Expanding 


Aluminum Foils Inc, Jackson, Tenn, 
has begun a half-million-dollar ad- 
dition to its plant which will more 
than double its production capacity. 
Completion is scheduled for spring. 


Vidya’s New Division 

Vidya Inc, Palo Alto, Calif, subsid- 
iary of Itek Corp, is making avail- 
able on a contractual basis a new 
Chemistry and Materials Research 
Division. Designed to complement 
the company’s capability in high 
speed aerodynamics and high tem- 
perature chemistry, the division will 
emphasize research on materials and 
processes related to commercial and 

(continued on p188) 
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“John — we can’t go on meeting like this — 
the foreman is getting suspicious.” 
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SHEPARD NILES 
Monorail Hoist 


TRANSPORT MATERIALS 


by the most direct route 








WHY MOVE MATERIALS around men and machines ? 


Transport them directly there, through the air. A Shepard Niles 
Monorail Hoist and Transfer Crane will put load handling over- 
head where it will function safely, swiftly, at low cost. 


Let us show you the complete line of Shepard Niles hoists availa- 
ble for constant or intermittent service. Choose from light, 
medium or heavy duty hoists, equipped with either cab or floor 
controls. Offered in fast, medium or slow speeds. 


@ Send for latest Monorail Hoist 
Bulletin . . . ask to have a Shepard 
Niles representative assist you in 
selecting a hoist best suited for 
your plant. 


of Cranes and Hoists 


Since 1903 


GHEPARD NILEG 


LRA NE AN f . DRPORAT 


3180 Schuyler Ave., Montour Fails, N.Y. 
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DOUBT ABOUT IT 


. that’s why the 





‘DIMENSIONAIR 


is the best air gage you can buy 


No doubt about the Dimensionair’s readings 


Such sharply defined calibration — the mark of a 
truly accurate gage — obviously gives you greater 
resolution, much finer readings than broadly defined 
graduations and wide hands or air-suspended markers 
ever can. Each time you gage with the Dimensionair, 
the needle-thin indicating hand advances smoothly, 
comes to a positive stop, yet is responsive to the 
slightest change. Its position in relation to the fine- 
line graduations is unmistakable. Such decisiveness, 
coupled with Dimensionair sensitivity, means much 
greater readability. In fact, tests prove that you get 
more information from the Dimensionair than from 
other air gages having twice the magnification. 


No doubt that the Dimensionair maintains 
its accuracy 


Dimensionair magnification is built-in . . . fixed. No 
adjustment can change it. That’s why the Dimension- 
air, once set, stays set. Air pressure variations cannot 
affect the accuracy of the Dimensionair. Its balanced 
air circuit cancels them out, This achieves a stability 
which cannot be approached by other air gages. 


*FIVE MAGNIFICATIONS TO CHOOSE FROM: 
1,250:1 (.006” range, each grad. 
2,500:1 (.003” range, each grad. 
5,000:1 (.0015” range, each grad. 

10,000:1 (.0006” range, each grad. 

20,000:1 (.0003” range, each grad. 


No doubt the Dimensionair is easiest to use 


Its fixed magnification and protection against drift 
guarantees linear, calibrated accuracy so you need 
only one master for set up . . . make only one adjust- 
ment to set zero. You're ready to gage in less than ten 
seconds! Dimensionair design gives you wide range 
operation (up to .006” depending on model selected)*. 
You also get greater plug clearance and more deeply 
recessed gaging jets for faster, easier gaging and longer 
life than is possible with other air gages. 


All these advantages are based on the fact that the 
Dimensionair, unlike other air gages, is built to a spe- 
cific accuracy and magnification. This is an important 
difference, as thousands of Dimensionair users can 
tell you. But don’t just take our word for it . . . see for 
yourself. We will be glad to demonstrate the Dimen- 
sionair to you, either by itself or against any other air 
gage. We have offices all over the country. There’s a 
Dimensionair near you, ready to be demonstrated. 


FEDERAL PRODUCTS CORPORATION 
6122 Eddy Street - Providence 1, R. I. 


Yours for the asking! 
“DIMENSIONAL GAGING WITH AIR” 


A truly educational film — 16 mm, 40 minute, color — 


outlines the basic principles of air gaging — shows applico- 
tions. Surely a must for engineers who must apply air gaging, 
or for anyone who is ible for d | control. 
Puts the value of air gaging in the proper perspective. 
Write for reservation. 








| ARFE DERAL 7,,.2 


FOR RECOMMENDATIONS IN MODERN GAGES . 





SEALOL 


GUN DRILLING 
ACCESSORIES 


Adapt your present equipment for 
modern gun drilling with these spe- 
cially designed gun drill accessories. 


hh . 


ik 


the original 


HI-PRESSURE 


COOLANT 
z SUPPLY UNIT 
Jee The heart of any 
Zz | gun drilling opera- 


he 


tion is proper 

coolant in gener- 

ous quantities. 

This unit filters, cools 

and pumps at pressures to 

1,000 PS! — volumes to 40 GPM 
(higher capacities available). 


END | 
ATTACHED 
COOLANT 
TRANSFER 
Attached to the | 
outboard end of | 
hollow-spindle 
equipment to "siasees 
transfer coolant to the rotating gun drill. Pressures 
to 1,000 PS! and speeds to 10,000 RPM. 





GUN DRILL ADAPTOR 
Not illustrated —for solid spin- 
die equipment. The coolant 
transfer is integral with the 
adapter spindle. 











SEND COUPON TODAY 


ee | 


SEALOL CORP. 
202 Post Road, Providence 5, R. |. 


Please () send literature 
CD) have representative call 





me cm eee ee ee 
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Field Report .. . 


military application. Vidya’s high 
temperature plasma jet, recently 
put into operation, will be available 
for study of possible process metal- 
lurgical applications. 


Pendleton Completes Acquisition 
Of Vichek Tool Co 


Pendleton Tool Industries, Los 
Angeles, has paid about $1.7 million 
in cash and notes for the Vichek 
forged tools plant in Cleveland and 
its plastics plant in Middlefield, 
Ohio, including inventories. Assets 
were transferred to a wholly owned 
subsidiary which will continue un- 
der the Vichek name. The plastics 
plant specializes in injection mold- 
ing and makes a wide range of plas- 
tic products; Cleveland plant makes 
tools for the automotive, hardware, 
and related trades. 


Kaiser Aluminum and British Firm 
Establish New Company in England 


Kaiser Aluminum & Chemical Corp, 
Oakland, Calif, and Delta Metal Co 
Ltd have organized a new aluminum 
fabricating company in the United 
Kingdom. It'll be known as James 
Booth Aluminium Ltd and will suc- 
ceed James Booth & Co Ltd, a 
Delta Metal subsidiary. Kaiser will 
invest $14 million—half the initial 
capitalization. Funds will be used 
to expand Booth’s Kitts Green 
Works at Birmingham. 

Delta Metal, one of the largest 
fabricators of non-ferrous metal 
products in the UK, acquired James 
Booth as a wholly owned subsidary 
in 1957; Booth is one of the five 
largest manufacturers of wrought 
aluminum products in Britain. It'll 
continue under Delta management. 


Taylor Fibre Co. . . 

... Norristown, Penna, has formed a 
separate Molded Parts Department 
for production of high-pressure 
molded laminated plastic parts. 
Facilities include ten molding press- 
es. In addition to production, the 
department will engage in research 
and development in this field. 


Chevvy Plants in Oakland 
Working on Second Shift 


Chevrolet and Fisher Body passen- 
ger car plants in Oakland, Calif, re- 
cently began second shift operations 
for the first time in their history. 
Reason for the extra shift is to catch 


up on orders delayed during the 
steel strike when the plants oper- 
ated at greatly stretched out sched- 
ules. Nearly 1000 are now employed 
on the evening round for assembly 
of conventional Chevrolets and Cor- 
vairs. 


Modern Die & Tool Corp... 


... Los Angeles, has been acquired 
by US Systems Inc, Minden, Nev, 
firm established last year for re- 
search, development, and manufac- 
ture of products utilizing solar en- 
ergy and infra-red. H C Smith, di- 
rector of US Systems has been 
named president of Modern Die & 
Tool which will be operated under 
its own name. 


Sturdier Larks in South Africa 


The South African plant assembiing 
the six-cylinder Studebaker Lark 
claims to create a stronger chassis 
for this vehicle than any plant over- 
seas. Some 84 welding points are 
put into the Lark chassis there— 
more, it’s reported, than are in- 
corporated in the home plant at 
South Bend. Greater strength is 
needed to meet the exceptionally 
testing demands of South African 
road conditions. 

Plant belongs to the South African 
Motor Assemblers and Distributors 
Ltd and is located at Uitenhage in 
the Eastern Cape not far from Port 
Elizabeth, home of the South Afri- 
can automobile industry. Facility, 
with a staff of 1000, puts out 70 com- 
pleted Studebakers and Volkswag- 
ens every working day. The Stude- 

(continued on p 192) 


“Of course ycu’re nof going nuts, Ralph. 
It’s only natural for the foreman to say 
something that makes sense once in a while.” 
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for grass roots economy 


you just cant match this Og! 








facts and figures prove it! 


Cold, hard statistics leave no doubt. Wherever per- 
formance data and cost records are compared, the 
Series A Inclinable is way out front in parts pro- 
duced per dollar expended. 


On the most demanding jobs... where the clutch 
is engaged and disengaged at every press stroke... 
where three-shift operation continues day after day 
...no OBI can even approach it in thrifty operation, 
fool-proof simplicity, and safety. Readily under- 
standa ple are the reasons why: 


Niagara’s famed, multi-point mechanical sleeve 


clutch picks up the load on 14 engaging jaws, 
applying the driving force concentrically without 
keys or pins. Instant engagement and maximum 
productive strokes per minute are assured. 


There are no complicated electrical circuits, 
relays, limit switches or solenoids . . . no palm 
buttons, air valves or rotary air connections. In fact 
no air is consumed. 


Ager t=. 


With fewer parts and simpler construction, there’s_ 
less to go wrong, less to repair or replace. As a result, 
this is not only a more economical press to operate, 
but a much safer press as well. Records of thousands 
of presses are factual proof that the Niagara 
mechanical sleeve clutch is unequaled in safety 
and reliability. 

Built in 13 standard sizes, with shaft diameters 
from 14%” to 612” and capacities from 54% to 190 
tons, Niagara Series A Presses can be ha 
readily equipped with numerous acces- 
sories for individual requirements. 

GET THE FACTS AND FIGURES. WRITE FOR NEW 
BULLETIN 58N 


NIAGARA MACHINE AND TOOL WORKS - BUFFALO 11, N. Y. District Offices and Distributors Everywhere 
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this Waldrich giant 


—cuts rough turning time 75% 


You’re looking at the business end of a Waldrich- 
Siegen Roll Turning Lathe, built to turn a work- 
piece as long as 30 ft., as fat as 63 in. in diameter, 
and as heavy as 90 tons! 

Right now, you’re seeing it in action at the Ohio 
Steel Foundry Co., Lima, Ohio, biting into a 57- 
ton, 98-in. long roll, with a 53-in. O.D. In just three 
passes, its hungry cutters will shear 15 inches of 
steel off this diameter. Before it’s through, 12 
tons of turnings will come off. 

This job used to take 68 hours at Ohio Steel 
Foundry. The husky Waldrich breezes through it 
in just 161% hours flat. 

It takes plenty of muscle to peel through so much 


, i * 
WALDRICH 


asisoen j 


steel and the Waldrich has it, delivering 250 horse- 
power to the spindle. Speed is set at the selector 
wheel, feed at each of the two independent carriages. 

And here’s an interesting economy note: chips 
from the Waldrich lathe are large enough to be 
remelted, unlike finer chips from other lathes that 
oxidize too quickly. Ohio Steel Foundry collects a 
bonus of $15 on every ton salvaged. 

Three different size Waldrich lathes are now in 
operation at this plant, turning workpieces with 
maximum O.D.’s of 36”, 48” and 63”. Maybe one 
of these sizes is the answer to your roll turning 
needs. It’s easy to find out. Write today ‘or com- 
plete details on these heavy producers. 


american waldrich mfg. corp. 


1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 
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crHIESS 


Schiess KZ 250 Double 

Column Vertical Boring Mill 

machining a 6-station index turntable, 

24” high, 96’ diameter, used by automotive 
manufacturer for an automatic machine. 


“Our Schiess vertical boring mill 
DOES THE JOB 3 TIMES FASTER, 


MORE ACCURATELY, with a BETTER FINISH!” 


Hahn Manufacturing Company, 5332 Hamilton Ave., Cleveland 


Jobs of increased size and time limitations no longer hold 
back production at Hahn Manufacturing Company. 


The company reports: “Our Schiess machine has already 
handled a 60” high cast iron cylinder and a 108” diameter 
ship propeller. We cut production time by using the two 
boring heads together. For instance, one head can be used 
for roughing while the other is finishing. Or one head can 
be used for turning while the other is boring. 


“Our operators claim the machine is just about foolproof. 
They like the cross-rail electro mechanical controls. They 
also praise the hydraulic pre-selection of speeds, the finger- 
tip control for direction of feed and rapid traverse, and the 
all-vertical gear drive. Another thing—no special training 


jj 


AMERICAN SCHIESS CORPORATION 


was needed. Our regular machinists put it right to work as 
soon as they learned the controls. 

“The Schiess mill does our big jobs just about three times 
faster, provides a better finish, is more accurate and results 
in less spoilage.”’ 

Get to know this product of Europe’s largest builder of 
heavy machine tools. Parts and service are as close as 
Pittsburgh. An American Schiess engineer will be happy to 
help you size up this heavy producer for your heavy 
production needs. 

Write for catalog and complete specifications. 

Standard Model KZ Double Column Vertical boring mills are 
available with 80'', 98" and 118" turning diameters. 


Yl 
Bp 


% 
Yyyps tity 


1232 Penn Avenue, Pittsburgh 22, Pai 
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engineered | 


ubrication, 


engineered mist coolant 


equipment 


y 


Biyur 


compact, efficient systems are 
easily installed, readily 
adaptable, trouble-free 


Bijur Automatic Lubrication is custom- 
engineered to provide the right 
amount of oil on an accurate, pre- 
determined schedule .. . filtered, 
pressure-fed, metered at each outlet 
point to prevent over-lubrication. 
The Bijur pump is designed to be 
an integral part of your machine. It 
can be gear, belt or chain-driven—or 
independently operated by electrical 
or hycraulic means. 





Bijur SPRAYMIST Mist Coolant Equip- 
ment offers many exclusive advan- 
tages. Compact unit design includes 
all necessary controls: trap filter, 
regulator, gauge, solenoid valve and 
reservoir. No unsightly valves or 
extra plumbing. Operation is com- 
pletely automatic—starts and stops 
with machine. Pressurized reservoir 
prevents clogging, eliminates siphon- 
' lift problems. Choice of 18 ounce, 1 
gallon or 5 gallon coolant capacity. 


Bijur Equipment is Standard Equipment in Many Industries 
Machine Tools * Business Machines * Printing Machinery 


* Textile Machinery * Food 


Product Machines * Bottling 


Machines * Packaging Machines * Sheet Metal Machines 
* Plastic Fabricating Machinery * Glass Products Machin- 
ery * Wood-Working Machinery * Industrial Sewing Ma- 
chines * Special Process Equipment 


Write today for literature. 


<B> Biyur: 


Pioneers in Prilomilic Lubrication 
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UBRICATING CORPORATION 
Rochelle Park, New Jersey 


@ 2927 





Field Report .. . 


baker comes into the Union in a 
CKD condition and involves assem- 
bly of 340 separate parts. Union- 
made components and materials in- 
clude tires, batteries, glass, paint, 
trim, mats, sealers, and adhesives. 


Detroit Gasket & Mfg Co... 


. . . Detroit, Mich, maker of gaskets, 
auto trim, grills, and floor mats, has 
leased a 68,000 sq-ft plant at New- 
port, Tenn. Operations will begin 
in the new facility this month with 
a work force of 400. 


British Auto Figures at New High 
Britain’s motor industry established 
new records for both production and 
export last year, according to figures 
issued by the Board of Trade. Num- 
ber of automobiles manufactured 
was 1,189,970 compared with 1,051,- 
551 the previous year. Total of 568,- 
846 cars were exported in 1959 as 
against 483,877 in 1958. Britain sent 
208,039 automobiles to the US last 
year. 


Horkey-Moore Enlarges 


Horkey-Moore Associates, Torrance, 
Calif, has formed a Plastics Divi- 
sion that’ll specialize in application 
and extension of reinforced plastics 
technology to missiles, aircraft, and 
space vehicles, as well as commer- 
cial and industrial products. Equip- 
ment will be instailed in a 6000 sq 
ft engineering and factory building 
now being built. 
(continued on p 195) 


























“. . . And whet’s more, I’ve also fired the 
man in Personnel who hired you.” 
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VIBRATION 


costs you money 


IF you dont have a 
Clearing-Axelson lathe 


Roughing cuts, interrupted cuts, heavy cuts using 
ceramic and carbide tooling—these things can get an 
ordinary lathe vibrating like a tuning fork. Why 
worry about vibration? Simply because it results in 
costly tool breakage and lost time if your operators 
have to reduce speeds and feeds to a walk in order 
to get accuracy. 


The all welded steel Clearing-Axelson Blue Chip has 
a bed which is 18 times stronger than a cast bed of 
the same size. No problem with vibration on this 
lathe. Operation is simpler, setups speedier, too 


Get the facts. Write for catalog or the name of your 
dealer. 


BED CONSTRUCTION 


Internal bracing is carefully engineered to provide the 
greatest rigidity and accuracy. Side members are solid 
stee! from ways to floor. 


ust Clearing 


DIVISION OF U.S. INDUSTRIES, 
6499 W. 6GSth Street + Chicago 38, Illinois 
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- PARTS BY THE THOUSANDS... 
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Left to right: Plastic tubing, rings and formed spacers, coupling blanks, heavy pipe nipple blanks, standard pipe nipple blanks, 


Formed... Chamfered... Cut-Off 
on BARDONS & OLIVER Cutting-Off Lathes . 


Superior Pipe Specialties Co., Chicago, 
reports a ten year profit success using Bardons & 
Oliver Cutting-Off Lathes. 


The firm produces parts for their hydraulic equip- 
ment plus a wide variety of products on a jobbing 
basis. 

Says Mr. Youhn, Factory Superintendent: 
“Bardons & Oliver Cutting-Off Lathes are the 
only machines of this type that will stand up 
under years of hard use. We are completely 
satisfied with them in every respect.” 


As the above photograph suggests, ‘‘versatility” 
is the name for these Bardons & Olivers. They’re 
unexcelled for forming, chamfering and cutting- 
off tubular or solid bar stock. You realize extra 
profits by using these outstandingly rugged ma- 
chines in your plant. Available in collet capacities 
from 2 to 16 inches, with automatic loading and 
unloading equipment if desired. 

Bardons & Oliver, Inc., 1133 West 9th Street, 
Cleveland 13, Ohio. 


IBARDONS & OLIVER 


OPERATING DATA 
FROM SUPERIOR 


Typical hourly production 
No. 32 — 4000 - 4%” pipe nipples chamfered 
& cut-off. 
No. 34 — 1082-2” pipe nipples chamfered 
& cut-off. 
No. 36 — 240-5” pipe nipples chamfered & 
cut-off. 
Tolerances held on lengths: + .002” 
Average set-up timer 20 minutes 


Tooling 
High speed steel, carbide or roller cutter, 
depending on finish desired, material, oper- 
ations performed and fot size. 


Operators Required 
2 men operate 3 machines, including setup, 
loading, and unloading (With automatic han- 
dling equipment 1 man can run 3 machines), 


Manufacturers of Turret Lathes and Cutting-Off Lathes 
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Field Report... 


Aeroquip’s Marman Div Completes 
Development Engineering Center 

Part of a $2.4 million expansion 
program, the new 11,000 sq-ft addi- 


tion includes complete facilities for | 
test | 


engineering, design, research, 
lab, and development fabrication, 
and brings the division’s total plant 
area to about 100,000 sq ft. Marman, 
located in Los Angeles, is a pro- 
ducer of clamps, joints, bands, 
straps, bellows, and duct assemblies 
which require complex environ- 
mental testing procedures for quali- 


fication on jet aircraft and missile 


systems. 


Temco Gets Wings Order 


Contracts totaling more than $2 mil- 


lion for outer wings of the P2V-7 
Neptune anti-submarine patrol plane 
have been awarded to Temco Air- 
craft, Dallas. New orders from Lock- 
heed will continue the manufacture 
of wings for the Neptune into the 
summer of 1961. 


American Bosch Acquisition 
American Bosch Arma Corp, New 
York, has signed an agreement to 
purchase Tele-Dynamics Inc, Phila- 
delphia. Firm, which is a subsidiary 
of Raymond Rosen & Co, will be op- 
erated as a division. Tele-Dynamics 
is engaged in research and develop- 
ment of airborne transmitting and 
ground receiving equipment and re- 
cording telemetry electronic equip- 
ment. 


“At the plant we get awards for suggestions!” | 








LSBOR> 


BEFORE BRUSHING — Clutch back-up 
plate has sharp edges. ..carries fine chips and 
burrs inside teeth. 


AFTER BRUSHING— Edges and surface 
junctures are uniformly precision blended. 
Chips and burrs are thoroughly removed to 
help assure troublefree performance. 


Auto maker races to a perfect finish 
..- Cleans, blends 450 parts-per-hour with OSBORN Power Brushing 


4 POWER BRUSHING HEADS plus 
a 6-station index table setup produce a quality 
finish for automotive clutch parts. Osborn 
Monitor® Brushes — working at 1750 rpm — 
automatically deburr and blend 450 parts-per- 
hour in this low-cost operation. 


HESE clutch back-up plates—product of a 

leading auto manufacturer—are quality fin- 
ished at high production rates with versatile, 
low-cost Osborn Power Brushing. 


The job requires blending sharp edges and 
surface junctures of the intricately shaped parts 

. . plus thoroughly removing fine metal chips 
and burrs that could later cause trouble in the 
clutch assembly. This Osborn rotary power brush- 
ing setup does the entire blending and deburring 
job rapidly, uniformly, economically. Rate: 450 
parts-per-hour. 


Low-cost precision finishing like this can be 
applied to many types of products you build 
today. An Osborn Brushing Analysis— made in 
your plant at no cost or obligation—can pinpoint 
where you can speed production . . . improve 
quality ... cut costs with modern power brushing 
methods. Write or wire us for details. The Osborn 
Manufacturing Company, Dept. C-95 Cleveland 
14, Ohio. 


Oshboru Brus 


METAL FINISHING MACHINES .. . 
POWER, PAINT AND MAINTENANCE BRUSHES + 
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AND FINISHING METHODS 
FOUNDRY PRODUCTION MACHINERY 
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an improved 


VICKERS. 


SERVO VALVE 





...- yet priced 
20% below 


previous models 


FOR PRECISE CONTROL OF OIL FLOW 
IN INDUSTRIAL, MILITARY AND MARINE 
HYDRAULIC SYSTEMS WHERE HIGH 
RESPONSE, ACCURACY, SIMPLICITY, RUGGED- 
NESS AND DEPENDABILITY ARE ESSENTIAL 


Input signal to this improved Vickers electro-hydraulic servo 
valve can originate from a simple calibrated potentiometer or 
a sophisticated magnetic or punched tape reader system— 
yet the result is always extremely precise hydraulic flow 
proportional to the electrical command. This valve can be 
applied to a broad array of machine tools, process equipment 
and ordnance applications and is compatible with the wide 
range of command input methods commercially available. 


There are only four moving parts in the two-stage, spool 
assembly of the Vickers servo valves, thus providing a simple, 
contaminant tolerant, exceptionally reliable operation. Get 
details by writing for Bulletin 59-74. 





Available in models for flows to 37 gpm 
ond suitable for operation at pressures to 
3000 psi with a choice of mountings. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Machinery Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 


Department 1410 . Detroit 32, Michigan 





Application Engineering Offices: ATLANTA « CHICAGO AREA (Bensenville)* 
CINCINNATI « CLEVELAND + DETROIT* » GRAND RAPIDS » HOUSTON 
INDIANAPOLIS + LOS ANGELES AREA (E! Segundo) » MILWAUKEE 
NEW YORK AREA (Springfield, NJ.)* «© PHILADELPHIA AREA (Media) 
PITTSBURGH AREA (Mt. Lehanon) » ROCHESTER « ROCKFORD « SAN 
FRANCISCO AREA (Berkeley) « SEATTLE » ST. LOUIS « WORCESTER 

Factories also in: Australia, England, Japan and Germany “ 
in Canada: Vickers-Sperry of Canada, Ltd., Toronto,* Montreal and Vancouver 


Field Service Headquorters Underlined. Whse. Stock & Repair Branches*. 


WHAT VICKERS’ ‘BUILDING BLOCK” 
CONCEPT MEANS TO YOU 


These pre-engineered electro-hydraulic servo systems offer 
positional accuracies of + .001 5-inch; and down to+.0005-inch 
using the same stondard components but with additional “trim.” 
Your cost for Vickers “Building Block” systems is far below that 
normally associated with this degree of accuracy and response. 
These systems are specifically designed for heavy duty, 
industrial use. 

Plug-in elements make trouble shooting and maintenance 
easy. Vickers’ worldwide service organization insures un- 
matched backup for your personnel when required. 

Why not contact the Vickers office near you today for 
more facts? 


TYPICAL APPLICATIONS 


Controlling velocity in processing applications © controlling 
position of machine tool slides and tables *© programmed 
control of work handling and machine sequencing. 

8479 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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Free Literature 


To order any of these bulletins, circle 


corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


1 HEAVY-DUTY LATHE — Nebel 
Machine Tool Corp, Central Park- | yy RIP PI ‘ 
way, Cincinnati 25, Ohio. 8-page catalog 

213 contains illustrated description of new 

Model HD 2516. Engineering details and 

specifications given together with point- | ZIPP SCREW 
by-point discussion of features new to 


ra FEEDERS 


2 THERMOFORMING TECHNIQUES 

—Comet Industries, 9865 Franklin 
Ave, Franklin Park, Ill. 22-page bulletin 
discusses machinery function, material 
characteristics, and performance required 
of vacuum forming machines. Various 
methods of vacuum forming outlined in de- 
tail include vacuum forming into a cavity; 
drape forming; lug assist; inverted drape 
forming; vacuum snap-back forming; billow 


forming; blow-up vacuum reverse forming; save 2 to 25 seconds per piece per station— the new 
male assist pressure forming. ace o. ope ioe 
Strippit Zipp Screw Feeder completely eliminates 

3 TURRET DRILLING AND TAP- production time lost in manual screw placement. 
PING MACHINE — Burgmaster 3 ‘ 

Corp, 13226 S Figueroa St, Gardena, Calif. reduce errors and rejects — worker fatigue with 

Bulletin illustrates and describes bench its resulting loss of production efficiency 

model 6-spindle unit with preselective | - © oi 

spindle range of 350 to 6200 rpm, %-in. is cut to an absolute minimum. 

max capacity in steel, clearance of chuck 


to hase, 16% ia. automatically feeds and drives all type screws 


— will feed and drive slotted, socket, 
4 HORIZONTAL BORING MILL— clutch, hex or Phillips head screws 


Joseph Player, 37450 Wick Rd, Rom- . J " , limi 
dias UE aad adie aha, mainen, even where clearances are extremely limi ed. 


tions and prices of standard machine and high efficiency, long run production — these 
accessories available. | . . . 

units are particularly effective for the assembly 
5 LIVE CENTERS — Sturdimatic of appliances, electronic and electrical 


Tool Co, 3932 F St, Detroit 16, Mich. ‘ . . ae 
i-pnne, unin: 200 alent -aaeetbeations, components and any application requiring 
description, and new prices of standards continuous vertical screw driving operations. 


which are made with Morse taper; also . ~ 
covers three types of specials engineered | for all makes of air and electric tools — Zipp Screw 


for some specific purpose metalworking | Feeders are designed to fit perfectly on all makes 
operation. : . t é 

of power screw drivers. They are factory set 
6 ELECTRONIC MACHINE GUARD to fit your present or new equipment. 


—Security Controle Inc, 503 Frank- 
lin St, Buffalo 2, NY. 2-page bulletin 500 precision bullt for accurate operation 


ees 868 Caer waaay sone See — the screw holding collets of these machines 


protecting personnel and machines against As ° 
inieey to Waist Seca. eg ony ehbuatelle are precision machined to hold screws 


object enter a dangerous work area. Ap- accurately and firmly for finding 
plications, method of operation, details of screw holes. There are no delicate 


components covered. 7 
(continued on p 198) mechanisms to get out of order. 





low cost, high speed, ease of operation — all contribute to production line 
= »% economies that enable Strippit Zipp Screw Feeders 


g 
3 


fo? 4 ae to pay for themselves in from 30 to 120 days. 


0 oe WRITE FOR FULL DETAILS — new illustrated literature, 
complete specifications, price and delivery. 


hk 





STRIPPIT ZIPP SCREW FEEDERS MOUNT 
ANYWHERE — on a balancer, fixed position 
stand, kick press lift table, swing arm 
tool mount and numerous other ways to 
meet your individual requirements. 


us STRIPPIT inc. 


“That's the sky-hook you sent me after yes- 200 Buell Road ° Akron, New York 
terday. Said he'd send the bill to you.” | In Canada; Strippit Tool & Machine Company, Brampton, Ontario 
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DYNAMIC POLISHING 
AND DEBURRING 


The GRIND-O-FLEX saves valu- 
able production time in polish- 
ing and deburring rounded, 
contoured and flat surfaces. 
A flexible abrasive wheel that 
features stasHep construction, 
type BL GRIND-O-FLEX practi- 
cally envelopes the part with 
dynamic, moving abrasive. 


Easy to use, economical, the 
GRIND-O-FLEX consists of a 
rugged hub that holds a num- 
ber of simple-to-replace abra- 
sive pads. No special tools are 
required to load the hub. 


The pads, available in a variety 
of grits, wear evenly, exposing 
a continuously fresh abrasive 
surface. 


Write today!..for illustrated 
technical bulletin and price list. 


MERIT PRODUCTS INC. 


a product of Merit 


First choice ia always 


3691 Lenawee Avenue, Los Angeles 16, California 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


7 MACHINE TOOL LEASING — 

Jones & Lamson Machine Co, Clin- 
ton St, Springfield, Vt. 4-page brochure 
gives details on the Profitivity Lease Plan 
which requires neither security deposits nor 
advance payments. For the five-year lease 
(ineludes no option to purchase) the 
monthly payment is $20.50 per thousand 
dollars value of the equipment when new. 
At end of initial lease period the lessee 
may either continue to lease on a year-to- 
year basis at one-third the original rate; 
return the machine to J&L; lease a new 
replacement machine. 


7 CROSS SLIDE TABLE—Lawrence 

H Cook Inc, 65 Massasoit Ave, East 
Providence 14, RI. Technical data sheet 
gives details and specifications on precision 
lightweight table for work on mold cavities, 
plungers, dies, templets, and other intricate 
milling. 


TOOLS AND ACCESSORIES 


y ARBORS AND ADAPTERS—J & S 

Tool Co, 87 Dorsa Ave, Livingston, 
NJ. Folder describes and illustrates new 
line of No-Bend milling machine arbors 
and adapters with live bearing supports. 
Hardened and ground arbors are inter- 
changeable with 40 to 50 taper adapters. 
Price list included. 


10 TAP SELECTOR—Hanson-Whitney 

Co, 169 Bartholomew Ave, Hartford 
2, Conn. 28-page brochure gives pointers 
on correct tap to use regardless of ma- 
terial or type of hole. Charts cross- 
reference all necessary information. In 
addition to correct tap, the selector also 
lists correct gage, and price for each. 


1 1 STAINLESS STEEL GAGE BLOCKS 
—DoAll Co, Des Plaines, Ill. Thus- 
trated data sheet describes blocks and 
gives information on available sets, grades, 
and prices. Features include greater hard- 
ness (68 to 70 Re); surface perfection; 
corrosion resistance; superior stability. 


12 COMPUTER PAPER TAPE AC- 

CESSORIES—Bendiz Computer Di- 
vision, 5630 Arbor Vitae St, Los Angeles 
45, Calif. Data sheet illustrates and de- 
scribes three new paper tape accessories 
for the Bendix G-15 digital computer. In- 
cluded are PR-1 auxiliary photoelectric 
paper tape reader; PR-2 multi-code high- 
speed tape reader; PTP-1 auxiliary paper 
tape punch. 


13 “BENEFITS TO PURCHASERS OF 

INDUSTRIAL DIAMONDS” — £n- 
gethard Industries Inc, 118 Astor St, New- 
ark 2, NJ. Booklet describes full product 
line, discusses availability, reduced invest- 
ment requirements, customer service tech- 
nical assistance 


14 SWEEP GENERATORS — Telonic 

Industries Inc, Beech Grove, Ind. 
i-page bulletin, condensed éatalog 8-B, 
provides complete listing of standard line 
of generators and accessories including a 
number of instruments not previously de- 
scribed. Units cover the entire frequency 
range from 1 to 2300 mec in a variety of 
sweep widths and individual instrument 
ranges. 


HEAT TREATING AND WELDING 


1 SALT BATH FURNACES—Lindberg 

Engineering Co, 2443 W Hubbard 
St, Chicago 12, Ill. 8-page bulletin 151 on 
Lindberg-Upton units describes and illus- 
trates advantages of graphite continuing 
electrodes in salt bath furnaces. Covers 
high and low temperature furnaces for 





any production, pilot plant, or laboratory 
application. 


16 GRAPHITE TUBE FURNACES— 
Harper Electric Furnace Corp, 110 
Pearl St, Buffalo 2, NY. Bulletin CT-1159 
describes the expanded line for tempera- 
tures up to 5000 F. Defines salient features; 
includes specifications for the 17 basic 
models with heating lengths from 12 to 
60 in. and tube IDs from 1 to 6 in. 


17 ELECTRIC-FURNACE BRAZING— 
General Electric Co, Schenectady 5, 
NY. 50-page illustrated bulletin GEA-3193C 
covers such subjects as the where and why 
of furnace brazing, how to remove copper 
from steel after brazing, application and 
selection of brazing metal, selection of 
flux, strength of furnace-brazed parts, how 
to furnace-braze cast iron, and remedies 
for furnace-brazing ailments. 


18 COPPER FURNACE BRAZING— 
Fabriform Metal Products, Division 
of George Getz Corp, 7720 Maie Ave, Los 
Angeles 1, Calif. 24-page illustrated hand- 
book incorporates latest technical informa- 
tion on this metal-joining process. Includes 
sections on what the process is, where 
brazing is used, do’s and don’ts for de- 
signers, inspection methods, and charts 
and tables of engineering data. 


T WELDING ACCESSORIES—Hobart 

Brothers Co, Troy, Ohio. 16-page 
are welding supply catalog EW-211 gives 
information on complete line of accessories 
and supplies including shields, cleaning 
tools, electrode holders, cable connectors, 
clamps, cable, clothing. 


20 WELDING CABLE CONNECTOR— 
Ampco Metal Inc, Box 2004, Mil- 
waukee 1, Wis. Qlustrated bulletin W-32 
describes connector with a patented lock- 
ing action available in two sizes, Model 
120 for 1/0 and 2/0 cable and Model 340 
for 3/0 and 4/0. 


PLANT SERVICE EQUIPMENT 


21 MODULAR WASHING AND PHOS- 
PHATIZING EQUIPMENT—Ramco 
Equipment Corp, Division of Randall Man- 
ufacturing Co, 1379 Lafayette Ave, New 
York 59, NY. 8-page bulletin 659-1 illus- 
trates and describes flexible, standardized, 
conveyorized, stage-by-stage units for power 
spray washing and phosphatizing avail- 
able in five work silhouettes with six 
process cycle time models in each work 


(continued on p202)) 


“Shop experience? Let's see . . . three years 


at Joliet, two years at San Quentin and 


seven years at Sing Sing.” 


American Machinist/Metalworking Manufacturing * February 22, 1960 





At American Bosch this BAKER 
boosted production 300% 


The greater speed and ease of operation of the BAKER 
has given a 300% increase in the production of delivery 
valve holders, according to American Bosch Division, 
Springfield, Massachusetts. This leading manufacturer 
of Diesel fuel injection systems bought the BAKER AUTO- 
MATIC BAR MACHINES two years ago as replacements for 
manual machines. 


“With a manual machine,” reports the foreman in charge, 
“the operator had to change gears to increase or decrease 
the rpm. The job took ten minutes. With the BAKER, he 
merely turns a dial, The BAKER, running three shifts, 


paid for itself in one year.” 


The former manual machines required an operator for 


each. Now, one man operates five BAKER machines, 


For details on how BAKER AUTOMATIC BAR MACHINES can 
increase production and cut costs in your plant, write 
BAKER BROTHERS, INC., Dept. AB-260, 1000 posT STREET, 


TOLEDO 10, OHIO. 
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BAKER AUTOMATIC BAR MACHINE producing delivery valve 
holders at American Bosch Division, Springfield, Mass. Machine 


maintains tolerance of .0005 with AIS! 8620 steel in long runs. 
® 


&. 


A T 


ic 
BAR MACHINES 


STANDARD AND SPECIAL DRILLING AND TAPPING MACHINES * COMPRESSION MOLDING MACHINES 


AUTO 
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Executives of Latrobe Steel Company—W. G. Dahl, vice president- 
sales; M. W. Saxman, president; J. E. Workman, executive vice presi- 
dent—witness cogging of milestone ingot embodying the 300,000,000th 
pound of fully-uniform Desegatized tool and die steel produced since 1946, 


300,000,000 Ibs. 
of fully-unitorm 
DESEGATIZED’ 


TOOL and DIE STEELS 


for Industrial America 


Made in U.S.A. by skilled Metalmasters 
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years Of 
pace-setting quali 


..t hag 
to be good! 


When first introduced in 1946, Latrobe’s Desegatized process of manufacture involved 
new and revolutionary melting techniques. This process established new standards of 
quality in high speed steels and high alloy die steels. Here were steels fully uniform for 
the first time ... no harmful carbide segregation . . . steels free from porosity ... no 
weakening centerline inclusions! 

Today, over 30 grades of Latrobe's tool and die steels are produced by the Desegatized 
process. These are available in regular analyses or XL and FM analyses containing 
properly distributed allcy sulphides for increased machinability. For manufacturers and 
users of cutting tools and metalworking dies, the full uniformity of Latrobe's Desegatized 
steels continues to mean extra toughness, greater wear resistance and reliable response 
to heat treatment. 

Latrobe’s research and development program continues. Not only will the metal- 
working industry benefit from better Latrobe tool and die steels, but the rigorous quality 
standards established through experience have been applied to the field of high strength 
and high temperature steels and alloys now produced for Space Age applications by 
Latrobe—Metalmasters for Industrial America. 

Have a cutting tool, production die or specialty steel application problem? Call upon 
experience ... Cail Latrobe! 


LATROBE STEEL COMPANY 
LATROBE, PENNSYLVANIA 


BRANCH OFFICES AND WAREHOUSES: 

BOSTON -+- BUFFALO + CHICAGO + CLEVELAND + DAYTON 
DETROIT - HARTFORD + LOSANGELES - MILWAUKEE - MIAMI 
PITTSBURGH - SAN LEANORO - TOLEDO + NEW YORK + PHILADELPHIA 
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D. A. BLAISDELL 


¥ 


the special meaning 


of BAIRD 


A hundred and - 6 
fourteen years is a ie 

long time, but 

that’s exactly how 

long Baird has 

been in the busi- 

ness of building 

high production 

machinery for 

turning out pistons 

and paper clips... 

light bulb sockets 

and safety pins. <3 Automatic 

We've built chuck- 4-Slide 

ers for the automotive and appliance folks, 
four-slide units and transfer presses for the 
wire and ribbon forming people, bench 
presses, vertical lathes, and tumbling bar- 
rels for thousands of big and littie companies. 


Since 1846 Baird machines have been de- 
signed right and built right... to perform as 
specified and earn their cost, many times 
over. Our customers have come to know this. 


They have come 
to know, too, that 
the name “Baird’’ 
on their machine 
has a special mean- 
ing. From our sales 
representative's 
first call, right 
through sample 
work, quoting, tool- 
ing, delivery, instal- 
lation and serv- 
ice...they can always count on Baird 
coming through. Making fine machinery is 
only part of the special meaning of Baird. 
We make good friends, too. 


If you have a new part coming up or you 
are interested in cost reduction and quality 
improvement on current production, why not 
let us hear from you? 


fasucrnh 


THE BAIRD MACHINE COMPANY 


3-25 Transfer 
Press 
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group. Specification and model selection 
charts are included. 


22 CIRCUIT BREAKERS—I-T-E Cir- 

cuit Breaker Co, 1900 Hamilton St, 
Philadelphia 30, Penna. 60-page illustrated 
1960 Speedfax catalog is divided into three 
main sections providing data on molded 
ease circuit breakers; individually enclosed 
low voltage power circuit breakers; and 
engineered products. Selection charts list 
available types, ratings, and accessories. 
Gives ratings for switchgear, primary and 
secondary unit substations, Tranfo-Units, 
transformer, interrupter switches, power 
switching centers. 


2 MAINTENANCE AND SAFETY 

MARKING—W H Brady Co, 727 
W Glendale Ave, Milwaukee 9, Wis. 28-page 
catalog describes 15 different products to 
aid safety directors and maintenance en- 
gineers involved in safety identification 
programs. Covers proper marking of pip- 
ing systems; identification of plant wiring 
and electrical equipment; correct lubrica- 
tion of machinery; and marking of hazard- 
ous plant areas and equipment. 


2 CONTROL PANEL DESIGN—Ful- 

ler Co, Catasauqua, Penna. 4-page 
fact file discusses elements to be consid- 
ered in designing a production control 
panel to solve a materials handling prob- 
lem. Covers location, good electrical and 
mechanical practices, cides and standards 
to be kept in mind, enclosures of various 
types, and safety precautions. 


PARTS AND MATERIALS 
2 PUMPS AND CONTROLS—Denison 


Engineering Division, American 
Brake Shoe Co, 1160 Dublin Rd, Columbus, 
Ohio. 72-page catalog 220 gives design de- 
tails and operating characteristics of com- 
plete line of hydraulic pumps, fluid motors, 
and valves. Accessory controls for each 
model are illustrated and discussed. JIC 
symbols are used throughout the catalog: 
tables of typical performance data for in- 
dividual pump or control units included. 


e MINIATURE AND INSTRUMENT 

BALL BEARINGS—New Hampshire 
Ball Bearings Inc, Route 202, Peterborough, 
NH. 140-page design and purchasing man- 
ual contains complete specifications on 370 
standard bearings from 1/10 to % in. OD, 
plus 22 engineering bulletins discussing 
factors in bearing life and operation. In- 
cludes dimensions, design features, and 
calculated load ratings for plain, flanged, 
shielded, and extended inner retainer bear- 
ings. Full table of bearing weights is sup- 
plied. Request direct on company letterhead. 


2 SPHERICAL ROLLER BEARING— 

Hoover Ball & Bearing Co, 5400 
S State Rd, Ann Arbor, Mich. 16-page 
bulletin 113 ilustrates and describes fea- 
tures of bearings for heavy-duty applica- 
tions with rugged load conditions. Bearing 
is automatically self-aligning and with- 
stands heavy radial and shock loads as well 
as substantial thrust in either direction. 


27 “SUPERALLOYS BY VACUUM 

INDUCTION MELTING’—Kelsey- 
Hayes Co, Metals Division, New Hartford, 
NY. 36-page brochure describes process, 
discusses present and future applications 
of superalloys. Property charts show the 
outstanding characteristics of alloys pro- 
duced by the process as compared to con- 
ventional high temp alloys. 


over 150 different chemicals and their 
recommended usage with ductile iron, iron, 
steel, 316 and 304 stainless, monel, brass, 
bronze, copper, aluminum, and plastisol 
plastic. 


2 LAMINATED PLASTIC—Richard- 

son Co, 2731 Lake St, Melrose Park, 
Ill, 8-page catalog 20.000-13 covers Insurok 
sheets, rods, tubes, and fabricated parts 
with their grades, properties, and sizes. 
Engineering data, product descriptions, 
applications included. 


30 TOGGLE SWITCHES—Micro Switch, 

Freeport, Ill. 32-page catalog 73d 
provides information on high-performance 
toggle switches and toggle switch as- 
semblies. Includes wide selection of military 
versions as well as pull-to-unlock, her- 
metically sealed, electrical memory, rocker- 
actuated, and miniaturized designs. Illus- 
trations, diagrams, dimensional drawings 
and specification tables included. 


31 DRIVES—T B Woods Sons Co, 

Chambersburg, Penna. 36-page bul- 
letin 9102 contains data on Ultra-V Drives 
said to reduce over-ail drive dimensions by 
as much as 50%, save up to 25% in weight 
and up to 30% in cost over conventional 
V-belt drives. Includes drive-selection tables 
for stock and non-stock sheaves, hp tables, 
sheave and belt specifications, bushing and 
keyseat specifications, installation instruc- 
tions for Sure-Grip sheaves. 


32 METAL SHAPES—Van Huffel Tube 

Corp, Warren, Ohio. 48-page “open 
shape” catalog OS-1059 illustrates over 
500 roller die, cold formed metal shapes 
and tubing for which rolls and dies are 
on hand thus eliminating tooling costs to 
the purchaser. 


33 FLEXIBLE COUPLINGS—Thomas 
Flexible Coupling Co, Warren, 
Penna. 48-page engineering catalog 60 
describes misalignment, classifies loads in 
a new way, groups various types of coup- 
lings for easier selection. Photos of coup- 
lings and installations, diagrams and tables 
for each type included as well as facts on 
dynamic balancing, bore and keyway 
standards, ordering instructions. 


34 STAINLESS STEEL TUBING—AI- 

legheny Ludlum Steel Corp, Oliver 

Bldg, Pittsburgh 22, Penna. 34-page book- 

let gives details on various sizes, grades, 

design data, corrosion resistance of both 
(continued on p206) 











“Jenkins has no experience but he wants more 
money. He says the work's harder when you 
don’t know how to do it.” 


28 CORROSION RESISTANCE CHART 
—OPW-Jordan, 6018 Wiehe Rd, Cin- 
1BMGO cinnati 1%, Ohio. 4-page chart J-CRC lists 


1100 Stratford Avenue, Stratford, Conn. 
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ADAMAS CARBIDE HELPS 


WARNER & SWASEY CUT COSTS 
...get 8000 MORE thread inches per insert 


Bernard Cirkel, W&S Tool Techni- | 
cian, and Frank Jenkinson, Adamas 
Sales Engineer, discussing operation. | 





Close-up of automatic 
threading of component 
in Warner & Swasey 
Cleveland plant. 


M@ Warner & Swasey has chosen Adamas Grade CC throwaway 
inserts to cut threads on components such as spindles and shafts. 
Until recently they produced 10,000 inches of thread per insert. 
After setting up their tools with triangular Adamas Grade CC 
throwaways (TB12P20), their output increased to 18,000 inches 
per insert. 

On SAE 1050 and SAE 4140 steel stock 2” to 6” OD, at 450 
and 500 sfpm, W&S cuts 12 and 16 pitch std threads 1” to 4” 
long. The operation is a completely automatic cycle—15 passes 
{approximately .0035” depth per pass) per thread. 


Cost-saving performances are typical of Adamas products .. . 
for complete information or on-the-job assistance, write: | 
In another Adamas application at W&S, Grade 


548 is used in trepanning spindle holes. 
Producers of 
nniene eurnee rece AAMAS CARBIDE 
besarte ses, CORPORATION 


Dies, Wear Parts, 
KENILWORTH, NEW JERSEY 


Dex-A-Toot 


PROGRESSIVE TOOL ENGINEERS SELECT BY Perfor @— NOT HABIT! 
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How much Pou 
money could this 
new press development 

Save your stamping 


department? 


BLISS ROLLING BOLSTER PRESS 
CUTS DIE CHANGES TO MINUTES! 


Get the most from each man hour... 
electrical and pneumatic controls 
adapt the rolling bolster to either 

long- or short-run operations. 










L 


SINCE 1 
Pe ee 
setae psa ear 


- 5 
‘ 
k 
‘3 i 
= 
7 i - 
Str S 
vas Fy t 
Baia, > + 3 
Bs Soe se eS 4 i 
are, ae 
¥ aes 








eins 












S S BLISS is more than a name...it’s a guarantee *° 
857 R iy | . 


Hailed as the longest step forward in large press 
design in the last twenty years, the new Bliss 
rolling bolster press outproduces an equivalent 
straight side press by a ratio of 1%-to-1. It raises 
press efficiency — the percent of the time the press 
is actually producing stampings — from an average 
of 40% to better than 90% of every working hour. 
More than twenty are already on order! 

The new Bliss rolling bolster presses are far 
more than straight sides with something added. 
They have been redesigned throughout for high- 
speed operation. Some of their special features: 


Automatic die clamps ...driven by a push-button con- 
trolled torque motor. Six threaded T-bolts clamp or 
unclamp the dies in seconds. Electric interlocks pro- 
tect the dies and press from damage. 


Automatic ram positioner . .. positions ram electron- 
ically to any desired shutheight within .0015”. It’s fast 
and simple... you set the dials and push the button. 


Hydraulic overload protection ... guards against die 
damage. Press overload releases oil in unique system 


under pressure equal to a preset capacity. Press stops, 

warning lights flash. 

Simplified gear train ...has only four gears, fewer 
any other underdrive press. This extremely low 

inertial load permits a very high tripping rate with 

minimum clutch wear. 

Demovyntable gear cause ... comes off as a single unit, 

exposing all drive gears, clutch, brake and flywheel. 

Cuts hours from maintenance. 


Link type press drive ...develops extremely high 
mechanical advantage through links, rock shafts and 
pulldown rods. Rock shafts rock to within 5° of verti- 
cal alignment, eliminating press sticking at bottom 
dead center. 


These overall design advantages and special fea- 
tures may save you money on many of the parts 
you are now producing on conventional presses. 
In total, they make up the most advanced and 
productive straight side presses ever developed... 
just one more result of Bliss’ constant effort to 
design equipment to cut production costs to the 
bone. For detailed information, write us today. 





Free Literature 
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welded and seamless stainless steel tubing. 
Contains 26 tables plus separate section 
on composite tubing. 


35 VARIABLE SPEED PULLEYS— 

Lovejoy Flexible Coupling Co, 4866H 
W Lake St, Chicago 44, Ill. 24-page illus- 
trated technical catalog covers full line 
plus related equipment including compound 
drives, motor bases and frames, wide V- 
belts and sheaves. Includes selection and 
operating data, horsepower ratings, di- 
mensions, and applications for wide variety 
of sizes and models. 


36 GEAR CASE ACCESSORIES — 

Technical Development Co, 305 S 
Chester Pike, Glenolden, Penna. 24-page 
catalog 3-60 illustrates and describes Tedeco 
aviation grade accessories. Full-scale di- 


mensional drawings of every size of each 

acuum asse product simplifies tracing by designers and 

| draftsmen. Complete specifications provided 

| for selfclosing magnetic drain plugs, fill 

and drain hoses, standard and self-closing 

[ an electric chip detector plugs, sight glasses, 
breather vents, and filler plugs and caps. 

e * a | 37 HEXAGON NUTS—National Ma- 
rvice | fa chine Producta Co, 44225 Utica Rd, 

give onger se * | Utica, Mich. 12-page condensation of 144- 
| page catalog contains all basic engineering 

data and specifications on hexagon nuts 

sizes % to 3 in.; 12 pointer nuts sizes 4% 


to % in.; Conelok, Huglock, and Marsden 
locknut sizes 4% to 1% in. 





38 O-RINGS—Stillman Rubber Co, 5811 

Marilyn Ave, Culver City, Calif. 8- 
page illustrated brochure lists and de- 
scribes complete line. Tables show sizes, 
dimensions, diameters, seal materials, to- 
gether with military specifications, re- 
sistance to chemicals and environmental 
factors. 


39 COMPONENTS—Sterling Precision 
Corp, Instrument Division 17 Matine- 


Two 15,800 pound Fink! dies for 36,000 pound die holder for use in titanium cook Ave, Fort Washington if. WY. Sid- 


page catalog 61 prices and lists 20,000 
items available from stock. Includes wide 


DIE BLOCKS made with Fink! FORGINGS by Fink! are famous Ee ee re re yan ae 
vacuum degassed EF steels have _ for their strength and resistance to 
greater ductility and toughness. This withstand the severe stresses and 
means that the chances of breakage _ strains imposed by modern heavy- 
under severe operating conditions is | duty machinery. Now available on 
reduced. More production time is request are Finkl vacuum degassed 
made available. With about 50%, of | EF alloy steel forgings. The degassed 
the non-metallic inclusions removed steel adds even greater toughness 
from the steel, machineability is im- and ductility to the forging, and 
proved. Fewer tool regrinds are nec- _‘the cleaner steel substantially in- 
essary. Higher lusters are obtainable _ creases tool life. 

in the impressions. 

We supply 5 types of pre-hardened, We also furnish forged parts of 
ready-to-use die blocks, inserts and carbon ‘steels in smooth forged, 
hot work tools in Special Machining rough-or finished—machined con- 
Quality steel. dition. 


FORGE REPAIR PARTS with the advantages of Finkl vacuum degassed 
EF alloy steels are also available on request. 


A. Finki&SonsCo. 


2011 SOUTHPORT AVENUE + CHICAGO 14, ILLINOIS 


Offices in: DETROIT » CLEVELAND + PITTSBURGH + INDIANAPOLIS 
HOUSTON + ST. PAUL - COLORADO SPRINGS » SAN FRANCISCO $ | “It started out as @ proctical joke, but it 
SEATTLE + BIRMINGHAM + KANSAS CITY + BOSTON + LOS ANGELES | Proved so effective we decided to leove it 
Warehouses in: CHICAGO + DETROIT + BOSTON + LOS ANGELES | %* "™ 


precision aircraft forgings production, completely machined by Finki 
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At Raytheon Mfg. Co.... 
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Effective immediately... . 


American Machinist/ : 


HERE’S WHY: American Machinist, as a name for 
this 83-year-old publication, is today one of the most 
complete misnomers in industrial publishing. 

It was a fine name back in the days when a machinist 
was a man who ran his own businéss. Today, all the 
average machinist runs is a machine—and American 
Machinist has not been edited for Aim for fifty years. 

We are adding the phrase “Metalworking Manu- 
facturing” to re-emphasize two fundamentals on which 
our editorial policy has always been based: 

1. Metalworking, to which our magazine is dedi- 
cated, is an industry in itself; an industry in which 
Sasic techniques and processes create a community of 
interest, regardless of the product being turned out. 

Metalworking begins where production of the 
basic metal leaves off. It covers all phases of plan- 
ning, administration and execution involved in con- 
verting metal into finished products or components. 

2. Manufacturing, the basic process of working 
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metal into products, is, and always has been, the 
editorial province of American Machinist. The maga- 
zine draws its readers from manufacturing manage- 
ment men in metalworking, and men who aspire to 
manufacturing management positions. 

These two common denominators of reader interest 
have made American Machinist the manufacturing 
publication in the metalworking field for men with the 
following areas of responsibility: 

Top Manufacturing Management—top officials in 
charge of over-all manufacturing operations, control- 
ling costs, financing facilities, and evaluating the effi- 
ciency of people, techniques and equipment. 

Manufacturing Engineers—production planners 
whose recommendations and decisions determine how 
to make it; what equipment to make it on; how long 
it will take to make; what it will cost; how materials 
can be “worked” most efficiently, whether or not to 
sub-contract . . . and much more. 





Now...the name is as current 
as the magazine itself. 
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erican Machinist becomes 


etalworking Manufacturing 


Plant Management—the “doers”; the men who 
create reality out of the drawing-board concepts; the 
functional group that has the decisive voice in deter- 
mining procedures, techniques and equipment used in 
the actual manufacture of the product. 


Our ABC statement for the 6 months ending 
December 1959 will be in a new form recognizing this 
basic organization of manufacturing in the metal- 
working industry. The new form, based upon reader 
function rather than title, will make it possible to 
break down our circulation by the three manufactur- 
ing functions described above. Those who seek an 
even finer breakdown can determine our circulation in 
the metalworking field on a four-digit SIC basis. 


co oe 
A change in a magazine’s name—especially in the case 


of a publication that has been a leader in its field for 
83 years—is not a step taken lightly. We believe it will 


be welcomed by subscribers and advertisers alike— 
pinpointing more sharply, as it does, not only the 
editorial appeal of the magazine for subscribers, but 
the important market reached through the magazine 
for our advertisers. 


At the same time, we would like to emphasize that 
nothing about the magazine itself is being changed 
except its name. 


As the postwar population explosion triggers the 
boom that will highlight the economy of the 60's, 
American Machinist /Metalworking Manufacturing 
will continue its leadership in reporting new develop- 
ments in technology to manufacturing men in metal- 
working—developments that will result in manufactur- 
ing more, and faster, at a lower cost, to meet the 
rapidly growing demands of a vastly increased popula- 
tion . . . and enable America to continue to compete 
in world and domestic markets. 


A McGraw-Hill Publication +» 330 West 42nd Street, New York 36, N.Y. @ @ 
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Free Literature 


Now To order any of these bulletins, circle 


corresponding number inside back cover. 


Al se) MA | ¢ ferentials, precision gears, couplings, shaft- 
ing, electronic hardware. 

4 DRIP-PROOF MOTORS Sterling 

Electric Motors Inc 5401 Telegraph 

Rd, Loa Angeles 22, Calif. 4-page bulletin 

196 on the newly developed Sterlicone Multi- 


Shielded units illustrates the five outstand- 

ing design features and explains in detail 

‘ how these motors can replace totally en- 

4 , closed models in many applications where 

with the ; : adverse conditions of moisture, humidity, 
dust, oil, and chemicals prevail. 


4] HOSE FITTINGS, COUPLINGS— 
: ‘ ae Tp Aeroquip Corp, Jackson, Mich. 38- 
ALF , . page industrial catalog 204 contains spec- 


ifications and descriptions of complete range 

. of hose types, fittings, adapters, self-sealing 

offers you increased ins couplings, and miscellaneous items such as 
2 support clamps, protective sleeves. Hose 

‘ : : } selector chart is included listing various 
ACCURACY ee ; applications and fluids for which specific 
7 ; hose types are recommended. Instructions 


VERSATILITY ' , : for ordering and assembling hose lines 


provided. 


PRODUCTIVITY » vi | + 42 STEELS FOR ELEVATED TEM- 


PERATURES—Vanadium Corp of 
America, 420 Lexington Ave, New York 
17, NY. Folder on chromium-molybdenum- 
vanadium steels discusses the resistance of 
Cr-Mo-V steels to graphitization while ex- 
posed to extended operation at elevated 
temperatures, as well as creep strength 
and stress-rupture strength values. Chemical 
composition detailed; test reports from 
various parts of the world are summarized 


MISCELLANEOUS 


e HOT DIP ALUMINUM COATING 

Arthur Tickle Engineering Works 
Inc, 21 Delevan St, Brooklyn 81, NY. Ii- 
lustrated brochure describes facilities for 
process designed to prevent atmospheric 
corrosion and high-temp oxidation and scal- 
ing of ferrous parts. Parts as large as 40 
in. in dia x 16 ft long, or 68 x 68 x 130 
in. can be handled as well as small nuts 
and bolts. Request direct on company let- 
terhead. 


MBI has engineers availa: Fe for consultation, guar- 
antees service by factory frained staff, and stocks 
spare parts in New Yorg.—Join the long list of 
leading aircraft and manyfacturing plants through- 
out the United States wh#:h are using the horizontal 
optical jig borer. 
Demonstrations upon rfjuest at our conveniently 
located demong tration centers. 


<{> ty 
5 


M. +B. I. EXPORT & IMPORT LTD. 


ION OF MAGAINERY BUILDERS ars 
475 Grand Cong purse, Bronx 51, N.Y vw 


“Since you've automated the plant, the per- 
sonnel complement hos increased by 150.” 


Over 25 years’ experience ing¥e signing and building machinery 
t 
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There IS a Difference... 


.».@ BIG DIFFERENCE in Cold Drawn Bars 


Contrary to popular belief, all cold drawn bar steel 
is not alike. There is one big difference worthy of 
your specification—the Bliss & Laughlin difference. 

Only B&L Lusterized® cold finished bars are differ- 
ent from all others. B&L bar steel is cleaner, brighter, 
easier to handle. The exclusive B&L cold finishing 
process (patent applied for) removes drawing oils, 


lime and processing grit, producing a smooth, gleam- 
ing bright surface without processing contaminants 
to slow your production. And B&L special protec- 


tive oil keeps dirt, dust and other airborne contami- 
nants from the Lusterized surface until you are 
ready to process the bars. 

This big difference over other cold finished bar 
steel is another benefit developed from B &L research 
since 1891 to produce better cold finished bars. 

You can see the difference. You can work the 
difference advantageously. Since you pay nothing 
extra for B&L Lusterized bars, it is always reward- 
ing for you to specify “Bliss & Laughlin Lusterized.” 


Originators of LUSTERIZED® Finish —The BIG DIFFERENCE in Cold Drawn Bar Steel 


BLISS & LAUGHLIN 


GENERAL OFFICES: Harvey, til. 


° PLANTS: Harvey, Detroit, Buffalo, Mansfield, Mase. 
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Hard Gear Tooth Honing has completed the 
transition from an erfjineering research 
project to its present gperational status in 
less time than any othe? major development 
in the field of modernfgear practice. Why? 
Because Hard Gear 


recognized need morefeconomically than any 


oning satisfies a long 


other known process. 


USERS ' 


The airerdft industry 

The autovnotive industry 
Computirig machine manufacturers 
Motorcycle industry 

Tractor industry 

Gear manufacturers 

Electric motor (gear head) industry 
Machine tool builders 


GEARS BEING HONED 


© Transmission gears 
© Timing gears 

® Change gears 

© Computor gears 

® Main drive gears 
® Motorcycle gears 





RED G 
R HONING 
Has Won 


HARD G 


Wide Acceptance 


pet 
"i 
Cai Ps 
btat 
OES 


PURPOSE OF HONING 


To remove nicks and burrs 

To improve surface finish 

To improve noisy gears 

To salvage rejects 

To quickly detect errors in prior machining 
To correct minor heat treat distortions 


For complete details on 
Hard Gear Honing, 
write for Bulletin H-57-2. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 











NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN ¢ DETROIT 13, MICHIGAN 
WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Barnes Drill Co, Rockford, Ill, has elected Roger Marriott 
(left) president and general manager. As president he succeeds 
A M Johnson who has retired after 52 years’ association with 


secretary-treasurer 


the firm. Mr Johnson will continue to serve as a director and 


NAMES IN THE NEWS... 


Le Roi Division of Westinghouse 
Air Brake Co, Milwaukee, has pro- 
moted L E Dondero from manager 
of the West Allis, Wis, plant to vice 
president, manufacturing R H 
Koehler has moved up from general 
sales manager to vice president, 
sales. 


Hartford Machine Screw Co, Hart- 
ford, Conn, division of Standard 
Screw, has promoted M J Perrin 
from factory manager to vice pres- 
ident, manufacturing, and J F Miller 
from general sales manager to vice 
president, sales. 


Vickers Inc has named Albert W 
Agnew branch operations manager 
of the Machinery Hydraulics Divi- 
sion. He was formerly manager of 
the company’s Los Angeles area 
branch. 


Warner & Swasey Co, Cleveland, has named Lad J Bayer 
(left) general manager of the Control Instrument Division 
located at Flushing, Long Island. Howard W Geyer (center), 


Chrysler Corp has appointed E C 
Shawe manager of the St Louis As- 
sembly Plant to succeed N E Mc- 
Leod who has resigned. He was 
formerly manufacturing manager 
of the Dodge Assembly Plant in De- 
troit. 


DeVilbiss Co, Toledo, has elected T 
Kenneth McGuire a vice president 
of the firm. Mr McGuire is vice pres- 
ident and general manager of De- 
Vilbiss Metal Fabricators Co, a De- 
troit subsidiary, and will continue to 
direct operations there. 


Bendix Aviation Corp has named 
Don A Plett manager, product de- 
sign, of the Cincinnati Division, 
manufacturer of radiological instru- 
ments and other electronic equip- 
ment. Before joining Bendix he was 
general manager of Kinetics Corp. 
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consulting engineer for the company. Harold A Johnson (cen- 
ter) has been named executive vice president and Charles Birks 


Linde Co, Division of Union Car- 
bide, has appointed D W Morgan 
manager of the Essington (Penna) 
electric welding apparatus factory. 
He was formerly assistant manager 
of the Tonawanda (NY) factory. 


Progressive Welder Sales Co, De- 
troit, has named Henry B Crutcher 
manager of the company’s newly ex- 
panded Automotive Engineering Di- 
vision. Mr Crutcher was formerly 
associated with Ford Motor Co as 
supervisor of manufacturing engi- 
neering processes. 


Sylvania Electric Products Inc has 
appointed J Marshall Smith plant 
manager of the Parts Division wire 
plant in Warren, Penna. He was 
previously manager of the metal 
base plant. 


(continued on p 215) 


director of quality control in the company’s Cleveland plant, has 
been made general superintendent there. Peter Rusnov, man- 
ager of methods, has been named chief industrial engineer 
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“Light-Heavyweight” 


ae 


Drill Presses He, % sintsrrone ont 
can 
cut  atigk ' te 
your 
production ae 
costs 


You can’t beat these famous Walker- 
Turner “‘Light-Heavyweights”’ for 
fast, accurate, low-cost drill press op- 2. As multiple drilling lines 
eration. Available in 15”, 17” and 20” 
floor, bench and single or multiple- 
spindle production models, with 414” 
or 6” spindle travel. Also available as 
components for building your own 
automated production machinery. 
For details, see your W-T distributor 
(listed under “Tools” in the yellow 
pages of your phone book). 





_ 





oe 
4 


WRITE FOR FREE CATALOG on the com- 
plete line of W-T “Light-Heavyweights” 
to Rockwell Manufacturing Company, 
Walker-Turner Division, Dept. 

400 N. Lexington Ave., Pittsburgh 8, Pa. 


ab ee (O 
another fine product by : * 
ROCKWELL As low-cost automated machines 
@ (with W-T components) 
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Baird Machine Co, Stratford, Conn, has appointed Burton F 
Lewis (left) vice president, engineering. He was formerly chief 
engineer. Frank C Holmes (center) has been promoted from 


tool engineer 


NAMES IN THE NEWS... 


General Electric Co has appointed 
Henry F DeLong general manager 
of the Metallurgical Products De- 
partment, Detroit. Formerly gen- 
eral manager of the Cathode Ray 
Tube Department, he succeeds Dr 
C E Reed, now general manager of 
the Chemical and Metallurgical Di- 
vision. 


Aerojet-General Corp, Downey, Cal- 
if, has appointed Robert H King 
manager of ordnance manufactur- 
ing. He was previously manager of 
plant engineering. 


Houdaille Industries Inc, Buffalo, has 
elected Joseph H Reiff vice presi- 
dent in charge of manufacturing and 
engineering. He was previously man- 
ager of manufacturing. 


Illinois Tool Works, Chicago, has appointed Vice President 
Andrew L Pontius (left) vice president in charge of operations 
of the company’s Product Divisions. He is succeeded as general 


Mirneapolis-Honeywell Regulator 
Co has named Dr Jay Tol Thomas 
director of engineering for the Bos- 
ton Division. Dr Thomas was for- 
merly manager of the Systems Lab- 
oratory of Sylvania Electric Prod- 
ucts Division of General Telephone 
and Electronics Corp. 


Temco Aircraft Corp, Dallas, has 
named Clyde Skeen executive vice 
president and general manager. As 
general manager he succeeds Rob- 
ert McCulloch who, in addition to 
president, has been serving in that 
capacity since he co-founded the 
firm in 1945. Prior to joining Tem- 
co, Mr Skeen was vice president for 
weapons system program manage- 
ment of Boeing Airplane Co’s Aero- 
space Division. 


manager of the Shakeproof Division by William E Bruse (cen- 
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sales manager to vice president, sales, and C P Foreman, su- 
pervisor of turning equipment tooling, has been named chief 


Cavitron Equipment Corp, Long Is- 
land City, NY, has appointed Leon 
A Zweig co-ordinator of applica- 
tions in its research & Development 
Division. Mr Zweig, who will be en- 
gaged in proving new industrial ul- 
trasonic equipment, was formerly an 
ultrasonic applications specialist 
with Sheffield Corp and Raytheon 
Company. 


Peter Hensperger, president of Bel- 
mont Tool & Engineering Co, Chi- 
cago, has been elected president of 
the Tool & Die Institute. Charles 
Zapf, secretary of Charles Zapf & 
Co, Evanston, Ill, has been named 
vice president of the Institute, and 
Paul Prikos, president of Prikos & 
Becker Tool Co, Skokie, Ill, has 
been appointed TDI treasurer. 
(continued on p217) 


ter), previously works manager of the division. Kenneth C Mac 
Kay takes over Mr Bruse’s former post as plant manager. He 
was previously lockwasher products manager 





This shop 
cuts costs 
by using 
STANICUT 


Oil 137 BCS 


Machines seven metals, 
one plastic with this one 
cutting fluid 





Shank Manufacturing Company, Chicago, cuts production costs three 
ways by using Sranicut Oil 137 BCS. (1) The 15 Warner & Swasey 
Lathes are never down for change of cutting fluid when the metal 
being worked is changed. There’s no time lost with shutting down, 
cleaning up and changing oil. (2) There are no losses from the use 
of the wrong cutting fluid (3) Floor space is used for productive 
machinery instead of being tied up as storage space for barrels of 
different cutting fluids. 


Titanium, brass, alloy steel, aluminum and seven grades of Stainless 
plus Teflon plastic are all worked on the machines. Latest equipment, 
a reputation for good work, experienced operators and on-time deliv- 
ery keep business coming to Shank. Stanicut Oil 137 BCS helps Shank 
hold down manufacturing costs. 


Does cutting costs with a cutting fluid interest you? Let one of Stand- 
ard Oil’s experienced lubrication specialists show you how STaAnicut 
Oil 137 BCS can‘do it. Call the Standard Oil office nearest you in any 
of the 15 Midwest or Rocky Mountain states. Or write Standard Oil 
Company (Indiana), 910 South Michigan Avenue, Chicago 80, Illinois. 


You expect more from | STANDARD ) and you get it/ 


Frank Kruppe, Shank president (left) 
shows Hank Krueger of Standard Oil 
one of the pieces Shank [Afg. pro- 
duces. Hank Krueger provides Shank 
plant with technical service on cut- 
ting fluids. Hank has the experience 
for this work. He's been doing it for 
six years. He has an engineering de- 
gree from Illinois Institute of Tech- 
nology and has completed Standard's 
Sales Engineering School. 





NAMES 
IN THE NEWS... 


Brad Foote Gear Works, Chicago, has 
elected Gunnar E Gunderson (top) 
chairman of the board and chief executive 
officer, newly created posts. He is succeed- 
ed as president by Harold J Buescher, 
(center), secretary-treasurer of the com- 
pany. George E Gunderson, assistant 
production manager, has been named vice 
president, production 


Diamond Alkali Co, Cleveland, has 
appointed Frank Chrencik vice pres- 
ident, manufacturing. He has been 
general manager of the Electro 
Chemicals Division for the past four 
years. Arthur B Tillman, operations 
manager of the division, succeeds 
Mr Chrencik. 


<@ CIRCLE 310 READER SERVICE CARD 





AUTOMATIC 


CHUCKING 
MACHINE 


There are no half-finished pieces lying around at 
the end of the day when you put your work on 
this outstanding machine. 


The "1-2-3" feature—available only on 
the Goss & De Leeuw Automatic Chucker 
—provides the means of finish machining 
three ends of a part without changing 
set-up. 


Note some of the typical parts ma- 
chined. Ask for illustrated literature 
giving further details and send samples 
of your work for a cost estimate on 
handling it on the Goss & De Leeuw. 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A, 
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"3,000 DOWN THE DRAIN!” 


“Get rid of that DUST!” 


“The boss was sore and I was on the spot. 

“He shoved the report from the efficiency engineer at me. I read it: 
‘Yearly loss due to machine wear, misalignment and down time... 
$3,000. Major caus . . . abrasive dust.’ 

“The boss pointed his finger at me, ‘Get rid of that dust and get rid 
of it fast!” 


Now, it was my problem, and I was on the spot. 


“First thing I did was to check into a central dust collecting system. 
But the lowest bid I could get was $%,000. Too much. 

“Then I came across a Torit ad, offering economical portable dust 
collectors. 

“Two days after my call Torit engineers showed me how in only 
one week they could install a portable, unitized Torit Dust Collector 
at each of our eight grinders, trapping dust right at its source— 
cleaning the air throughout the entire plant. 

“Total cost? Only $2400.00. That's a $5,600.00 saving over the 
lowest priced central system. 

“You guessed it—we installed the eight Torit Collectors.” 


Torit solved my problem 


“This year when we received our report it read: ‘Loss due to machine 
wear, misalignment and down time...$340.00.’ 

A saving of $2,660. 

“This time the boss was all smiles. He slapped 

me on the back, ‘Charlie, you did a fine job get- 

ting rid of that dust. Frankly, I didn’t think it 

could be done with such a small investment.’ 

“Now there’s a pretty nice fellow to work for. 


“If you've got a dust problem, or are about to 
have one, write the Torit people. They’ve manu- 
factured and sold more dust collectors than 
anyone else in the U.S.A. Chances are they can 
help you the way they helped us.” 


o's © R I "Tt manufacturing company 


Dept. 411, 1133 Rankin St., St. Paul 16, Minn. 
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NAMES 
IN THE NEWS... 


George Gorton Machine Co, Racine, 
Wis, has appointed Eugene J Anspach 
works manager. He was formerly project 
engineer at A O Smith Aeronautical Di- 
vision 


Micromatic Hone Corp, Detroit, has pro- 
moted James F Horgan from supervisor 
of engineering development to manager of 
experimental and development 


Chicago-Allis Mfg Corp, producer 
of mechanical shaft and face type 
oil seals and custom molded rubber 
parts, has named Edward H Ball 
Jr president to succeed his father, 
Edward H Ball who has retired. 


Kaydon Engineering Corp, Muske- 
gon, Mich, has named J Frank Oehl- 
hoffen and Frank X Bujold executive 
vice presidents. Mr Oehlhoffen, who 
has been vice president and sales 
manager, will be in charge of prod- 
uct development. Mr Bujold, who 
has been general manager of Kay- 
don’s Frauenthal Division, will be 
responsible for manufacturing, pur- 
chasing, and engineering and con- 
tinue in charge of the division. 


Ex-CeH-O Corp has named James 
W Hatch general manager of the 
Downey, Calif, plant. 
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YOU GET 
STANDARD-DESIGN ECONOMY, 


CUSTOM-BUILT FEATURES 
WITH 


DANLY SC STRAIGHT SIDE CRANKSHAFT PRESSES 


Backed by Danly’s solid reputation for sound downtime . . . to put more hours into produc- 
design and quality construction, Danly Series SC tion time. 
Presses offer pre-engineered, standardized design, Series SC Presses are available in capacities from 
to assure economy for general stamping work. At 50 to 300 tons. Roll feeds and 

the same time, they offer outstanding features variable speed drives are available | 

normally found only on custom-built presses. for completely automatic, high- | 


Like all Danly Presses, the SC’s have husky, rigid production operation. 


frames, to deliver accurate die closure with mini- WRITE FOR NEW CATALOG. Gives | 
mum deflection . . . which means longer die life. full details on Danly low-main- 
Automatically lubricated, quiet, smooth-running tenance, air-friction clutch, and 
drive guarantees longer press life. Every detail of other features. Lists full epecifi- | 
the Danly SC line has been engineered to shrink cations. Ask for Bulletin SC. 


DANLY @® 


DANLY MACHINE SPECIALTIES, INC., 2100 S. LARAMIE AVE., CHICAGO 50, ILLINOIS 
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Heres how 


(Gp CAN INCREASE YOUR PRODUCTION 
. . . because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


GZp CAN IMPROVE YOUR QUALITY 
. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


(Zp CAN LOWER YOUR PRODUCTION COSTS 
... by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 





Call on Columbus Die-Tool for your special tooling problems. A large | 
creative engineering staff with experience in developing special tools | 
and machines for hundreds of industries is at your service. Over 50,000 | 
square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die Jeol 


AND MACHINE COMPANY 
P.O. BOX 750 °* 
ESTABLISHED 
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COLUMBUS, OHIO 
1900 | 


NAMES 
IN THE NEWS... 


F Jos Lamb Co, Detroit, has appointed 
Carl R Lindell plant manager. He has 
been chief engineer since 1955 


Abbey Etna Machine Co, Perrysburg, 
Ohio, has elected N D Abbey Jr president. 
He was formerly general plant manager 
and vice president of foreign sales 


Buffalo Forge Co has promoted 
George P Schivley from director of 
manufacturing to vice president, 
manufacturing. 


Royal Industries Inc, Beverly Hills, 
Calif, has appointed Harry Houdy- 
shell chief engineer and Dean Ole- 
son assembly superintendent of the 
company’s Pacific Electronic Con- 
trols Division. Mr Houdyshell was 
formerly chief product engineer of 
the Helipot Division of Beckman 
Instruments Inc, and Mr Oleson was 
factory supervisor of the Poco Ti- 
empo Department of Helipot. 


Xcelite Inc, Orchard Park, NY, man- 
ufacturer of tools, has elected Arch 
Warden president to succeed F Bir- 
ney Farrington, founder, who has 
retired. Mr Warden was previously 
vice president, sales, and will con- 
tinue as sales manager. 
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THE NEW THOMPSON 
PLUNGE-MATIC SURFACE GRINDER 


With the new Plunge-Matic, Thompson now 
offers a plunge feed machine for those surface 
grinding jobs where the area to be ground is 
constantly covered by the grinding wheel width. 
Designed for fast production, the Plunge-Matic 
is completely automatic—including downfeed, 
wheel dressing and automatic compensation. 


Shown above is one of four Plunge-Matics in 
use at the Disston Division, H. K. Porter Company, 
Inc., grinding high quality hand saws. The saws 
are held on tapered flux bars or magnetic shims 
and the wheel face is dressed straight with an 
automatic power operated wheel truing device. 
The four machines are equipped with a pre- 
selected variable downfeed arrangement which 


The new Thompson Plunge-Matics are designed to grind 
contoured as well as flat surfaces with equal efficiency. 
The three drawings at right represent but three of many 
contour jobs which Thompson Plunge-Matics are now 
handling successfully. 





SPECIFICATIONS 
Thompson Type C 12”x16"x- 
48” Plunge-Matics 


40 HP 
20”x8"x12” 
Approx, .010” from each side 


GRINDERS: 


WHEELHEAD: 
WHEEL: 

STOCK REMOVAL: 
PRODUCTION RATE: 0 saws every 50 minutes from 


COMPLETELY AUTOMATIC 


automatically decreases the downfeed rate as 
the contact area of the work increases. The 
wheel heads are also equipped with oscillating 
crossfeeds. Being completely automatic in their 
cycles, the four machines require but two oper- 
ators who load and unload only. 


Constant Accuracy is Assured by Hydra-Cool 


All Thompson Plunge-Matics are made in 
various types and sizes to meet all job require- 
ments. All machines of 40 inches and up in 
work length are equipped with the Hydra-Cool 
Hydraulic System*-the exclusive Thompson fea- 
ture which eliminates all heat distortion through- 


out the machine. 
* PAT. APPLIED FOR 


Send for descriptive folder on 
this new Plunge-Matic surface grinder. 


SURFACE 
GRINDERS 


THE THOMPSON GRINDER CO. 


SPRINGFIELD, OHIO 


"Keep 





(11401 _in mind for that doily grind” 


2 machines with one operator 
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New HOTMASTER 
re 


Automatic ee 
bo ¢ 
b . 
Hot Forming 


Press 


BALL BEARING 
RING 


CASTER 
WHEEL 


PIPE 
REDUCER 


STANDARD 
NUT 


Designed and built by German craftsmanship whose experience in the hot form- 


ing of parts is recognized throughout the world by the bolt industry. 


* New, advanced design 


% SCALE FREE PRODUCTION of nuts and parts 
from hot rolled material 


*& FAST SET-UP TIME 


*® No royalty payments 





MACHINE PRODUCTION 





TYPE MACH. CAP. NUTS PER MIN. 





UP to 180 
Up to 120 
Up to 100 
Upto 80 


WSPE 10 ta" NUTS 


WSPE 20 %4” NUTS 
WSPE 30 


WSPE 50 - 


14” NUTS 
NUTS 

















Write or Phone ED 1-4858 for details! 


SOLD AND SERVICED IN U.S. AND CANADA BY 


The BOLTMASTER Co. 


Exclusive importers of Peltzer & Ehlers, Krefeld, Germany—builders of machinery for the 
Bolt Industry since 1888 


21055 LORAIN ROAD CLEVELAND 26, OHIO 
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NEW BOOKS... 


Kinematics — By Virgil Mooring 
Faires, professor of mechanical 
engineering, U N Naval Post- 
graduate School. Published by 
McGraw-Hill Book Co, 330 W 
42nd St, New York 36, 468 pages. 
Price $8.50 


If you’ve been worried about gears, 
this is a book that should straighten 
out any misconceptions and uncer- 
tainties. For an engineering text- 
book intended for college training, 
it has an unusual amount of prac- 
tical leaning; and in the case of gears 
it shows not only theory but some- 
thing about how gears are made, 
which improves the explanations. 

Kinematics is the study of motion, 
so the book covers cams, linkages, 
gears, belts, and other assorted pow- 
er drives; even including automatic 
transmissions and pump drives. The 
text is heavy on theory and loaded 
with high-quality sketches and draw- 
ings, with enough photos added to 
relate the sketches to practical de- 
vices. 

The text is also strong on defini- 
tions, which seem generally clear 
and specific. Sections that cover 
motion, velocity, and acceleration in- 
clude large numbers of exercise 
problems. A chapter on synthesis of 
mechanisms provides a basis for un- 
derstanding analog computers. 

The book includes a fairly stand- 
ard line of subjects under the head- 
ing of kinematics, but it has a some- 
what unusual virtue in that it is well 
written; not hobbled with para- 
graphs full of resounding qualifica- 
tions and hedging limitations that 
so often make a perfectly sound en- 
gineer practically inarticulate. This, 
obviously, is the result of judgment 
applied when the book was written. 

—CDE 


Too. ENGINEERING—By S E Rusinoff, 
professor of mechanical engi- 
neering, Illinois Institute of 
Technology. Published by Amer- 
ican Technical Society, 848 E 
58th St, Chicago 37. 326 pages. 
Price $6.75. 


Tool engineering has to be classi- 
fied as one of the less glamorous 
callings—one that would probably 
not be picked out as first choice by 
a high-school freshman. But there 
are a lot of mechanical engineers— 
and practical engineers—engaged in 
tool engineering, and there are like- 
ly to be a reasonable number of job 
openings in the field for the future. 
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14” METAL-WOOD BAND SAW 
Also 20”, 14” and 20’ Wood 


7” GRINDER 
Also 6” Tool Grinder, 6” Bench Grinder 
eeeee0neee#e#8s¢e 


17” DRILL PRESS 
eeeeeeee#e#ee8es @ 


15” DRILL PRESS 
Also 14” and 14” Super-Hi Sensitive 
eeoeeeee#eee#ee#eee#eees?*e#@ 


11” METAL LATHE 
Also 10” and Hand Screw Machine 


6” ABRASIVE BELT FINISHING MACHINE 
Also 12” Disc, 2%” Belt Grinder 
@#eeeeeee#ee#?e#ee#ee#e*® 


TOOLMAKER” GRINDER @ CUT-OFF MACHINE 


Surface, Chipbreaker, Tool and Cutter e Wet & Dry Abrasive, Non-Ferrous & Wood 


DELTA INDUSTRIAL TOOLS 


a proved way to cut metalworking costs 


You can match the tool to your job for bigger savings— FREE —Delta Industrial Catalog 
supplement or replace expensive, special-purpose machines N Get all the facts on the complete line of 
—when you choose from the world’s most complete line— y wy ameter very toy = — _ 
53 Delta machines, 246 models, over 1300 accessories. Delta turing Co., Delta Power Tool Division, 
tools cost less to buy, less to operate, and less to maintain. 618B N. Lexington Ave., Pittsburgh 8, Po. 
They offer precision performance to meet exacting require- = 
ments even under rugged, production-line use. 

And because you can combine standard Delta components LTA INDUSTRIAL TOOLS 
with automatic control devices, you can have the money- : 


20” DRILL PRESS 





saving advantages of automation at a fraction of the usual another fine product by 

cost. Ask your Delta Dealer about Delta “‘lo-cost automation’”’ 

—and see the complete Delta line of tools and accessories— ROCKWELL 
he’s listed under ‘““TOOLS”’ in the Yellow Pages. 
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AoW H Right out of the BOOK! 


~ 


; 
| 
4 
| 
, 


For the first time you can easily select the 

right tap for the job. With the NEW 
Hanson-Whitney Tap Selector, you simply order 
from your Distributor by catalog number 

for prompt delivery ‘‘off-the-shelf.”’ 


Knowing the material to be tapped . . . the Tap, 
the Gage and the Price are all determined at once, 


Trial and error methods are eliminated. You 

save time, material-waste and tool-breakage. 
Get your copy of the Tap Selector from your 
H-W Distributor or write direct. It’s free! 


we Hanson-Whitney coma 


169 BARTHOLOMEW AVENUE «¢ HARTFORD 2, CONNECTICUT 


TAPS + GAGES +« COMPARATORS + HOBS «+ CUTTERS 








For this reason the book is a good 
possibility for late high school and 
early college scanning. Because of 
the fact that it presents a simple, 
basic approach to tool engineering, 
the book would also be useful to 
shop people interested in the sub- 
ject. It is not, however, a definitive 
work on tool engineering, but is 
more an easy-reading survey in 
fairly good detail. 

The author covers such subjects 
as tooling economies, processing 
plans, tool design, dimensions and 
tolerances, the Taylor tool-life 
formula, and even MAPI. 

One of the best uses to which this 
book could be put is to inform an 
otherwise technically untrained 
executive or potential executive in 
some of the technical aspects of 
tooling, without going into ex- 
haustive, and therefore confusing, 
detail. The treatment is necessarily 
speedy, because the author covers 
a great amount of ground in one 
book but the information is au- 
thoritative and well presented.— 
CDE 


How TO DESIGN AND Buy INVESTMENT 
Castincs — Compiled and pub- 
lished by the Investment Casting 
Institute, 27 E Monroe St, Chi- 
cago 3. 165 pages. Size 6 x 9 in. 
Price $3.95 


The title of this book understates 
the case somewhat because it is ac- 
tually a fairly complete survey of 
the investment-casting technique; 
reasons, advantages, methods, mate- 
rials, quality control, designing, and 
purchasing. Although the book is 
smallish in size, it covers the subject 
in good depth and with near-hand- 
book thoroughness. 

One thing the text has in abun- 
dance is tabulated data, such as 
chemical and mechanical require- 
ments for investment castings in alu- 
minum, magnesium, many varying 
alloys of steel, and other metals. Al- 
loy selection is aided by tables show- 
ing constituents and military codings. 
Inspection methods and finish re- 
quirements are covered in text and 
illustrations; and sizes and tolerances 
are described in detail. The appen- 
dix includes a glossary of terms that 
apply in investment casting. 

Altogether it is a valuable book 
on the subject, more than just a sur- 
vey of the field for management per- 
sonnel, but not enough, perhaps, to 
enable a reader to go into business 
for himself immediately. All the 
fundamentals are covered, and 
enough detail to give the reader a 
good working knowledge.—CDE 
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ALEMITE More and more, cost-conscious plant men are recognizing mod- 
ern lubrication as an important “production tool.” No longer do they 


BARREL-TO-BEARING | sec it as a simple maintenance problem. 

LUBRICATION With the years-ahead Alemite Barrel-to-Bearing Lubrication 
method, today’s leading manufacturers are stepping up production 
... reducing downtime . . . extending machine life. 

Included in a complete Alemite barrel-to-bearing lubrication 

method can be electric, air or hand-operated equipment. It will 

more than meet every need for high-pressure lubrication, filling 
hydraulic systems, servicing oil reservoirs, lubricating gear hous- 


w cy] 
mov i fl ings, and refilling grease guns. 
Write for free Alemite catalog today! 
force’ || 


of 





Air operated transfer pump 
Model 7216-A is added 


Powergun rolls wherever needed 
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.TUMICO 
|) DIAL INDICATORS 


SERIES 
AL 


READING IN 001" or .0005 


Stainless steel stem and spindle. 

Choice of 6 graduations with 

either belanced or continuous dial. 
Unbreakable crystal. Adjustable bere! 
with clamp for loceting zero. Two dial 
diameters available - 24" & 3" for 

1" travel and 3” for 2" travel gages. 
Jewelled beerings available on all models. 


mation request our 96 Page Cotalog 
Contect ony of cur 4 “Coast te Coast” Locetions or your 
neerest Local Distributer. 


© SCHERR-TUMICO 


PRE N MEASURIN ) AND INSTRUMENTS 


WAREHOUSE STOCK, SHOWROOMS & SALES OFFICES AT 
MEW YORK: 200 Lefeyette Street, New York 12, WN. Y. 

ST. JAMES: St. Jomes, Minnesete 

LOS ANGELES: 3337 West Otympic Blvd. Los Angeles 19, Cai. 








FASTENING 
DEVICES 


This special report summarizes typi- 
cal mechanical fastening devices 
and will help you select a fastener 
that wil lead to a more depend- 
able and economical product. Six- 
teen pages, fuly illustrated—35c 


per copy. 


Reader Service Dept. 


American / Metalworking 
Machinist / Manufacturing 
330 W. 42 Street 
New York 36, N. Y. 


Just Published! 
2nd Edition 


MACHINE SHOP 
ESTIMATING 


By W. A. Nordhoff 
Douglas Aircraft Co., Inc. 


Packed with on-the-job help for mak- 
ing quick, reliable estimates of time 
needed to do different machining oper- 
ations in any shop—large or small. 
Covers drilling, boring, tapping, 
threading, grinding, etc., plus non- 
machining operations which affect job 
costs. 

Tells exactly how to estimate job- 
time. Covers every step from setting 
up a job to tearing it down and gives 
the specific time value established for 





CHICAGO: $045 W. Herrisen, Chicago 44. Ill, ] 
Whee writing te any of the shove lecations, refer te DEPT A-2 


CIRCLE 319 READER SERVICE CARD 


each element. Provides instructions on 
several methods of estimating specific 
jobs on each type of machine in use 
today. This second edition features an 
enlarged table covering machinability 
of materials—new estimating data 
for the turret drillpress, the Cri-Dan 
threading machine, and drilling by 
the electrical discharge method—up- 
dated machine tool data on horse- 
power, spindle-speed, and feed ranges 
—and much more. 532 pages, 6 x 9%, 
319 illustrations, $9.00 














Heavy duty attachments 
increase versatility 
of dependable, low-cost 


GREAVES MILLS 


“THE MOST MILL FOR THE LEAST MONEY" 





Heavy Duty Vertical 
Milling Attachment 
MACHINE TOOL OPERATION 

Part One 


Covers safety, measuring tools, bench 
work, drill press, lathe, forge work. 
Tells how each standard machine tool is 
constructed and how it works. By 
Henry D. Burghardt, Aaron Axelrod, 
and James Anderson. 5th Ed. 588 pp., 
496 illus., 25 tables, $8.50 


MACHINE TOOL OPERATION 


Part Two 


Covers the shaper, planer, milling ma- 
chine, grinding machine, hydraulics, 
‘Heavy Duty Offset metal band saws, metallurgy, and cut- 
Ve Hing Attachment ting fluids. Tells how each machine 

tical works, outhnes typical jobs, and tells 


' how to operate each machine. By Henry 
. D. Burghardt, Aaron Axelrod, and 
James Anderson. 3rd Ed., 677 pp., 532 
illus., 16 tables, $8.50 
¢ DIMENSIONAL CONTROL IN 
PRECISION MANUFACTURING 
Covers principles and techniques of 
‘a dimensional control as applied in pro- 
duction machining to inerease produc- 
tion and reduce unit costs. By John 
L. Gadzala, Boeing Airplane Co. 205 


Universal Milling Attachment Pp., 156 illus., $7.50 


Toolmakers Overarm 


A full line of attachments and accessories offer 
outstanding flexibility for all types of milling 
operations . . . with GREAVES MILLS. 

Make your own comparison of 22 specifications of 
Greaves and 7 other leading milling machines. 


FREE EXAMINATION 


McGraw-Hill Book Co., 
327 W. 4ist St., N.Y. 36, 
Send me book(s) checked below for 10 days’ ex- 
amination on approval. In 10 days I will remit 
for book(s) I keep, plus few cents for delivery 
costs, and return unwanted book(s) postpaid. (We 
pay delivery costs if you remit with this coupon— 
same return privilege.) 

(-) Nordhoff—Machine Shop Estimating, $9.00 

O ona. et al.—Machine Tool Op., Part 1, 

50 


ine., Dept. AM/MM-~2-22 
N.Y. 





2) setae. et al.—Machine Tool Op., Part 11, 
oO Gadzaia— Dimensional Cont. in Precision Mfg., 
(PRINT) — 

Name 


Address 
City 
Company 
Position 


For price and terms outside U.S. 3 
write McGraw-Hill Int'l... W.Y.C. AM MM-2-22 








name 


Send coupun for 
FREE Coinparison 
Chart and detailed 
descriptive literature 
on easy-to-use 
attachments. 


FIRM. 
ADDRESS 
City. 
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SCHRADER INDUSTRY-INTERCHANGEABLE HI-FLO’ 
AIRLINE COUPLER! 


PUSH-PULL OPERATION 
ACCIDENTAL UNCOUPLING NO LONGER A PROBLEM! 


Schrader’s new quick-acting couplers are full of fea- More features: fastest air flow... non-corrosive... 
tures that afford the best air service. Safety’s built in case hardened steel all through ... meets and exceeds 
... it won't open accidentally even when dragged on military specs ... engineered for simple, easy replace- 
the ground and snarled on a piece of machinery... ment of parts in the field. 

yet the heavily knurled new coupler connects and dis- Important: Schrader’s new coupler is interchange- 
connects in a single upstream push or pull with one able with others of similar type. A variety of end fit- 
hand, gloved or greasy! ting styles are available. See your supplier soon. 


NEW COUPLER CHECK UNITS AND ADAPTERS 


=x{t) «ct 


#5139-12-1/, NP. #£5138-12-\/, WLP. MALE #5138-11-', NLP. 
FEMALE 2 5140-12-% N.P. MALE 


#5139-11~1/, NLP. #5140-11—SERRATED SHANK 


A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
460 Vanderbilt Avenue, Brooklyn 38, N. Y. 


*Reg. U. S. Pat. Off. 


e division of SCOVILLE 
QUALITY AIR CONTROL PRODUCTS 


American Machinist/Metalworking Manufacturing + February 22, 1960 CIRCLE 323 READER SERVICE CARD 227 





Herbert Harig, president, and Karl Harig, chairman, Harig 
Manufacturing Corporation, Chicago, examine tenth-splitting accuracy 
from their No. 3 Moore Jig Grinder (left) and No. 3 Moore Jig Borer. 


“We're now splitting tenths, thanks to Moore's 
new No.3 Jig Borer and Jig Grinder” 


“Our operators feel these are the best machines they have ever worked on... 
They take care of the tenth-splitting tolerances required by industry today.” 


No. 3 Moore 
Jig Grinder 


No. 3 Moore 
Jig Borer 


Made and calibrated 
to the New International Inch. 


These are the words of two of America’s 
acknowledged tooling leaders, active 
heads of one of America’s foremost inde- 
pendent producers of accurate dies—car- 
bide, lamination, progressive, and other 
precision tooling. 

Says Herb Harig, president of Harig 
Manufacturing Corporation and former 
president of National Tool & Die Manu- 
facturers Association: “Moore's line of 
Jig Borers and Jig Grinders has been an 
integral part of the development of our 
company from 15 employees in 1937 to 
120 today. We have always been among 
the first to install each new model. That’s 
why we are among the first with Moore’s 
tenth-splitting No. 3 Jig Borer and No. 3 
Jig Grinder. Over the years we have en- 


larged our Moore Jig Boring and Jig 
Grinding Department to 15 machines!” 

Sums up Chairman Karl Harig: “When 
owner-management invests its money in 
machinery, it does so only after thorough 
analysis and careful selection. I don't 
know of any machine manufacturer which 
meets both these tests better than does 
Moore?’ 

We stand ready to help you duplicate 
Harig’s record of satisfaction. As a start, 
write today for our detailed literature on 
these new tenth-splitting machines with 
larger tables; hardened, ground and 
lapped ways; no gibs, no overhang. 


MOORE SPECIAL TOOL COMPANY, INC. 
738 Union Avenue, Bridgeport 7, Conn. 


ADD ee) TO YOUR TOOLROOM 


JIG BORERS «+ JIGGRINDERS * PANTOGRAPH WHEEL DRESSERS « PRECISION ROTARY TABLES * HOLE LOCATION ACCESSORIES 
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At Pipe Machinery, years of € 
taught us the best treatment 
of our gage materials 
to chance, we maintain 
treating department where th 
‘*know-how'’ can be properly ¢ 
a2 Dee ©. 8. @ Ome 2 OB a8 .e High Speed Steel usec 
dgigeler-demelel-mr-lalemelalon 
PIPE MACHINERY 
heat treated under the most rigid quality 
GAGE MATERIALS GET yntrols — to assure accuracy and long wear 


fe for the finished product 


THE BEST TREATMENT 2 ele SRS RRS 


y 
iterial and heat treatment in your gage 
in empnatic 
mela itiadal-lamianie)aant-helelamelamelel: 
complete line of quality gages, write 


uS On your letterhead today 


Be go 


THE PIPE MACHINERY COMPANY . 29190 Lakeland Boulevard « Wickliffe, Ohio - Greater Cleveland 
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NUTAP 


Automatic 
NUT TAPPER 































































































a 
“Good heavens, Ambrose . . . 
you mean we're completely 
out of them?” 
Disturbing as it seems, people 
occasionally run out of Jewel 
Brand Abrasive Belts. Fortu- 
nately, they can replenish their 
Taps nuts and screw machine parts NUTAP also manufactures supply quickly and easily through 
automatically to close tolerances. Produces smooth, NUT FACERS a Br Bop pl yaa 
clean threads square to nut bearing surface. Main- NUT BURNISHING PRESSES ” : . ’ 
tains high production with minimum tapwear. Safety NUT COUNTERSINKING 
devices prevent tap breakage. Complete informa- PRESSES iJ EWEL*Me 
tion available on request. Cc. P. NUT PRESSES 
eee COATED ABRASIVES 
General Representative in U. S$. A. and Canada Belts © Rolle « Shoot * Dies * Specidiin 
ERICH LANGE ENGINEERING ABRASIVE PRODUCTS, INC. 
1137 Cranford Avenue + Cleveland 7, Ohio South Braintree 85, Massachusetts é 
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THINK of it! SINCE 1895 
OW you can have a boring BOYE AND EMMES LATHES TURN COSTS DOWN* 
head that will BORE, FACE, . 
TURN and GROOVE 1895 |™ ngle Back Gear Cone Lathes 
at no higher cost than ! | __1900 | Quit Change Gearbox 
you would pay for an | __ 1970 | Double Gear 
ordinary, single pur- ___1920 | All Geared Heudstock 
pose boring head __1930 | Anti-Friction Beariitgs 
| 1940 | Steel Vees — High Spedus 
en ~~ TH 1 N K $950 Tracer Controlled 
‘ ‘ Ask about it / 
This over before buying Write about it 
that NEW head!! Come see it 
- *Write for interesting booklet 
A Boring Head “Engine Lathe Evolution.” 
That Won't Face 
is NOT Complete 
Models for Any Size Machine | 8 _— 
Write today for full details | , * 
CHANDLER TOOL COMPANY 
MUNCIE, INDIANA Model **D” & 
MACHINE TOOL COMPANY z 


CranaterD plex 


COMBINED BORING AND FACING TOOLHEADS 
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125 CALDWELL DRIVE 


CINCINNATI 16, OHIO 


MACHINE TOOL CENTER of the WORLD 
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No. 2-20 ... 20” 
table travel... 42" x 
12” table... fi 
automatic hydraulic 
feed. 














No. 1-14. 
32” x 9” table... 
14” table travel...hy- 
draulic table feed... 
full automatic cycle. 










Neo. 2-20DS 


Double Spindle 
for two milling 
operations at 
same time... 20” 
table travel . . . 
42” x 12” table. 


















No. 1-14DS 


Doubie Spindle for 
two milling oper- 
ations at same time 
-++ 14” table travel 
«++ 32” x9" table. 





















. 2-20V 
fal spladic 
with speed ren 

32 to 1284 R.P. 


Me scc4P Bhs, 
table. 


STEP UP SPEED and ACCURACY! 


Put the work on Kent-Owens Machines for top- 
speed milling and topmost accuracy to keep om 
costs at a minimum! Advanced features throughout 

















- oat No. 3-36... 36” tabl 
make the difference . . . greater dependability . . . travel... 64” x 16” 
accuracy maintained. Twin-post head mounting ow EE cma 





assures balanced load. Greater cutting efficiency— 
only two gear contacts, motor to spin le. Write for 
bulletin #757 on wide range of hydraulic and hand- 
operated machines. Let us quote on proper machine 










complete with tooling for your operation. Also, call : 
on Kent-Owens for special machines. Kent-Owens 
Machine Co., Toledo, Ohio. KENT-OWENS REPRESENTATIVES 
Generel beckery Corp. eNO ret. Pow A hn we . — aan 
Beesley Mokena Mach y Co Te Barer MackY Tec feaashes Compete Sctbeter-Puiliop Machinery Corp 
Four Scarce Mach’ Company molt HARTEORD | Joba SRetoerte Co. Below! Mechsaery Co. 
Te > =. = eS 
_ Hener Machine Too! Co bg eee Hee. Oliver ayes Co. tac. Searbuck Mecine Teo! Co, 
Te . ©. H. Gontaet Mach'y Co giver Marvin. Wileon Dose J. F. Owens Mech) Compenr 
for milling machines nc meeEEcy co, tonne Main Oo nih ce on FROME ONE: ay 
Oud Machleery Co Sle Catce Machen) Company 9.7. Barber Mach'Y Compeay 
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Skeptical ? Must be you've never seen an all-electric impact 
hammer in action. Consider Black & Webster Model C — £4€C7RQPUNCH 
for quality staking and punching. Up to 5 tons impact, up to 75 times a min- 
ute. Stakes for you, punches for you, rivets for you, marks for you, stamps 
for you... Saves money for you. Better still— earns money for you. How? 
Operates more thriftily. Easier on utilities. Averages 44,000 strokes on just 
one kilowatt hour of juice. Doesn’t disturb air lines, of course. Just plug it in 
and punch. Operators like it—choice of simple hand, foot or automatic switch 
operation. Or, completely automatic. Price? Management hesitates to men- 
tion it — buyer might be skeptical, they say. Permitted to say this: Cost is lower 
than for any comparable equipment. Worth investigating? Hope you'll think so. 
BLACK & WEBSTER,INC. Dept. 3; 570 Pleasant St., Watertown 72, Mass. 


PHONE: WA.NurtT 6-0100 


MODEL C/IMPACT 5 tons 
Specifications 
Length of Stroke 


Cycles per minute 

Maximum Shut Height 

Frame height 

Tool Hole in Spindle..625-.627 x 1” deep 
Throat Depth 


Bench space 


Power Consumption 
1000 strokes for 1 KWH 


115V., or 230V, AC, 50-60 cycle, 1 phase 
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AT IBM, RAPID RECOGNITION AWAITS those engineers who can 
improve computer manufacturing by applying new advanced tech- 
noiogical developments. Typical assignments now open include... 


- Cost Estimators and Standards Engineers to estimate manufac- 
turing and engineering costs, develop estimating standards and 
write operation sequence sheets for the manufacture of compo- 
nents and subassemblies of complex data processing equipment. 


2 Quality Engineers to apply modern scientific and statistical en- 
gineering methods in reviewing designs and specifications used 
in the manufacture of advanced electronic computer systems; to 
analyze product specifications in order to generate quality speci- 
fications and design statistical quality-control methods. x 


Test Engineers (Electronic) to plan and execute tests for the 
evaluation of electronic computer systems; to test computer sys- 


tems and recommend design and logic changes in order to 
improve system reliability 

Semiconductor (Process) Engineers to develop manufacturing 
methods and techniques for production of transistors and other 
semiconductor devices. 


Electromechanical Designers to design high-speed siete” 
mechanical devices. Work involves magnetic circuit analysis, de- 
sign of test circuitry, and vibration analysis. 


Careers available in these related fields: Advanced Automation, 
industrial Controls and Manufacturing Research and Methods. 


Qualifications: B.S. or M.S. in Industrial, Electrical, or Mechani- 
cal Engineering —or equivalent industrial experience. 


Manufacturing facilities are located in Endicott, Poughkeepsie, 
Kingston, and Owego, N.Y.; Rochester, Minnesota; Burlington, 
Vt.; Lexington, Ky.; and San Jose, California. 


Write, describing background and qualifications, to: 
Mr. R. E. Rodgers, Dept. 509N4 

IBM Corporation 

590 Madison Avenue 

New York 22, New York 


Lf a M 
INTERNATIONAL BUSINESS MACHINES CORPORATION 
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A HANDFUL OF TAPE 
A HATFUL OF PROFITS 


A Wiedematic gives you all the benefits of tape control plus the unmatched 
flexibility of a turret punch press for low, medium and high quantity production. 
Increased productivity is only a part of the story. The true value of Wiedematic 
is in major savings and increased efficiency all the way from drawing board to 
final assembly. 

Such extra advantages as simplified engineering and work processing tech- 
niques . . . elimination of repeated blueprint interpretation . . . reduced inventory 
and many other cost cutting factors — these are only a few ways the Wiedematic 


will give you a hatful of profits. 
Get full information. Write today for a bound copy of the Wiedematic story. 


Wiedematic Turret Punch Presses are available in capacities from 15 to 150 tons 


WIEDEMANN 


qi SEE WIEDEMATIC IN ACTION 
BOOTH 1249 
MACHINE TOOL EXPOSITION oe» oe PUNCH PRESSES 
DEPT. AM-2 @ GULPH ROAD @ KING OF PRUSSIA, PA. 
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PROFIT INSURANCE 
with J&L Stainless Steel Bars 


Your machining costs on stainless steel bars are part of 
your investment for profit. Add your costs for tooling, handling 
and polishing, and you multiply your investment, often many 


times over. 


Scrapping a single bar wipes out that investment—and with it Careful attention to every production detail is the key to J&L quality 


» most of your profit on a large volume of finished goods. 


Every step taken to reduce rejects helps insure profits! 
The biggest step you can take in that direction is to specify J&L 
Consistent Quality on all orders for stainless steel. 


J&L leads the industry in melt shop standards for stainless steel 
—the point where quality starts, and your profit insurance begins. 


Wea: STAINLESS 


Los Angeles « Kenilworth (N. J.) * Youngstown « Louisville (Ohio) « Indianapolis + Detroit SHEET + STRIP BAR + WIRE 


Jones & Laughlin Steel Corporation « STAINLESS and STRIP DIVISION + Box 4606, Detroit 34 
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PRODUCTION ¢ EFFICIENCY SAVINGS 


Multi-Spindie Boring 
te.Nes Single and Multi-Spindie Honing 
LLM! > Straight Line Multi-Drilling 
meceine 100 de Adjustable Spindie Drilling 
Vertical and Way-Type Fixed Center 
Drilling, Boring and Tapping 


Use an indivi idvally 





“Egads, sir . . . there's been 
nothing like ‘em since the 
Flora Dora girls!” 


Few performances can match the 

superlative grinding, smoothing, 

and polishing action of Jewel 

Brand Abrasive Belts. A trial run 

proves it! Order through your 
Over 55 years of Industrial Distributor today. 
Machine Tool 


Engineering ex 


perience is at 
ot serv ce | 
Tell us mi | iJ E W A L vere 


ticular problem. 
COATED ABRASIVES 








Special Multipie Operation Machine Toois ; Belts * Rolls « Sheets * Discs * Specialties 


MOLINE TOOL COMPANY - ABRASIVE PRODUCTS, INC. 


100 20TH STREET + MOLINE, ILLIN 
REPRESENTATIVES IN PRINCIPAL CITI 
CIRCLE 335 READER SERVICE CARD 


PART UNLOADERS 
REDUCE HANDLING 





For fast, positive and lower-cost 
blank removal, use Lahr recipro- 
cating chute unloaders actuated 
by your press stroke. Can be 
cable-timed (air power on out 
stroke) or rack-driven through full 
cycle. Simple mounting plus ver- 
satility of unloading to bins and 
conveyors. Variable stroke with 
gear change. Write for Brochure 
and Prices Model 20-59 shown 





STANDARD MODELS AVAILABLE 
Tray Width | Tray Stroke Power In | Power Out 
10” to 36” Rack Rack 


—$—_$_$______ + $$$ —________f 


| __10" to 36" | 10” to 30" | Cable AirCycle 
10” to 72" ‘1? to30” | Rack | Rack 
10’ to72” | i2"to30” | Cable AirCycle 


Special tray widths and strokes available 


ahr MACHINE & TOOL CORP. 


$406 MAPLEWOOD ave - TOLEDO 10 oOnio 
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o1s South Braintree 85, Massachusetts 
Es 107 
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COMMANDER TAPPERS 


PNEU-MATIC 
TAPPER 


LEAD-MATIC 
TAPPER 


Lead Screw Tapper ° o. taps 2 to 15 holes at | stroke. 
Range: 0-80 to 4 ”-16 Range: 0-09 to %°-16 Adjustable hole pattern 


a Type and Size for Every Job! 


STANDARD 
TAPPER 
Adjustable 
Torque Control Commander Tappers 
Range 0-80 are made in 10 models 
to %"-16 —each designed to han- 
dle tapping jobs over a 
wide range. From the Com- 
mander Tapper line, you can 
select the right unit to give you 
the exact performance your job 
MIDGET } requires. Whichever Commander 
TAPPER ‘ Tapper = — __ will get unequalled 
performance an pp economy. 
font we ix’* Sold and serviced by drilling and ae 
: tapping specialists. Write for the 
Commander Production Tool Cata- 
101 log and name of nearest Distributor. 


Lom eric sucler lace co. 


38 WEST KINZIE STREET 
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FROM GOLDEN OPPORTUNITY... 











Se 





TO GOLDEN ANNIVERSARY ? 


Time-wise it is fifty years. Fifty of the most exciting, progressive 
years in our nation’s history. 

From a technical standpoint it appears much longer, so tremen- 
dous are the changes that have been wrought in the machine 
tools of today vs. those of yesteryear. 

Men of vision incorporated the Lees-Bradner Company in 
October of 1909. They recognized the need for better cutting ma- 
chines and grasped their golden opportunity to improve gear 
generating methods. Men of vision have carried on ever since, 
perfecting those early machines and winning for Lees-Bradner 
the most respected position in the hobbing machine industry. 
Yes, were fifty years young—and growing younger every 
year with fresh, new ideas that multiply the efficiency of Lees- 
Bradner machines. 

Many thanks to our thousands of good customers who, years 
ago and since, gave us the “golden opportunity” to reach this, 
our “golden anniversary.” 


IMPROVING GEARS...FOR 
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this is... 


® 
WICKES manship 


Here, ina phrase, is your assurance of pre- 
cision excellence of crankshaft production 
. .. profit-making production with lower ini- 
tial and unit costs on every job . . . guaran- 
teed by engineering competence and versa- 
tility that is responsible for producing the 
world’s only complete line of crankshaft 
lathes. WICKESmanship symbolizes the 
prime factor for our continued growth in 
105 years of customer satisfaction. WICKES- 
manship stands for the kind of technical 
superiority and unsurpassed quality that is 
always ready to help solve your toughest 
crankshaft production problems. 


Your WICKESman is 
the symbol of technical effi- 
ciency with its sleeves rolled 
up—call him today. 


Mml-pE 


aan 
e 
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Model AN 


U 
NIBBLER 


INCREASE PRODUCTION! Save Metal Waste! 
Eliminate Finishing Operations! 


Portable FENWAY NIBBLERS (air powered or electric) 
are easily moved to the cutting job (wt: 8-13 pounds 
according to model)—You can cut up to five feet per 
minute without distortion. Your metal waste is cut 

to a minimum—No grinding or buffing 'to finish off. 
Fenway Nibblers cut up to 8 gauge mild steel or 10 
gauge stainless. Easily converted to cut corrugated 
sheeting, small diameter ducts, formed sheet metal 
pipe, tough pitch or asbestos coated corrugated steel— 
consistent smooth edges, no curling, no chipping, no flaking. 
Investigate this powerful, durable time saving nibbler. 
Easy to handle, minimum maintenance, 

unconditionally guaranteed. “4” nibbler available soon, 


WRITE TODAY FOR FREE DEMONSTRATION 


FENWAY MACHINE CO., INC., 
3107 N. Broad St., Phila. 32, Pa. 
CIRCLE 341 READER SERVICE CARD 


FOR HIGH SPEED PRECISION TAPPING 


ft 1 @]@)) ms, | 3 f 


Six features of this new, 
precision-built Kaufman Tapping 
Machine are: 

1. Lead screw control for accu- 
rate threads and maximum 
tool life. Maximum 4%” 
lead screw travel. 

. Rapid approach of spindles 
to work. 

3. Clutch operated for faster 
operation — Reversing spindles 
at twice forward speed. 

. Six speed transmission pro- 
viding spindle speeds of 80-350 
RPM with 3-1 ratio or 
160-700 with 14-1 ratio clutch. 

. Units provided with 5-7%-10 
H.P. Motors 

3. Speeds and H.P. available for 
highly efficient tapping from 
%e" through 2” NC tapsor * 
smaller taps with use of 
multiple head 


For additional information about the new Model 
10E-20 or other Kaufman machines for single or 
multiple operation, write or telephone: 


KAUFMAN MFG. CO. 


543 S. 29th Street Manitowoc, Wisconsin 
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ERICKSON INDEXERS- 


p gecuracy ; 
Angule the economical way to smash automation bottlenecks 


within 2 minutes... 


pac Even the most eiaborate automatic production line can bog down 
repetitive aceu y expensively without rapid and accurate automatic parts positioning. 


A 

in low "tenths 0 That’s where Erickson Indexers really pay off. For you can interlock 
them into your production set-up with micro switches and solenoid valves. 
a thousandth The hardened and ground lock pin operates in conjunction with the 
actuating mechanism to assure positive positioning and angular accuracy 
within 2 minutes of a degree. (Repetitive accuracy is no indication of 
angular accuracy. Erickson holds repetitive accuracy in low “tenths” of 
a thousandth.) And Erickson Indexers can maintain this great accuracy 
because their adjustable, self-contained shock control unit delivers a 

cushioned rotary load to the mechanism, thereby reducing wear. 


Speed to keep lines moving . . . accuracy to reduce rejects . . . long 
life to cut maintenance and capital investment —all add up to Erickson 
Indexers, the economical way to smash automation bottlenecks. 


Write for Erickson Catalog K today! You'll find many interesting applications 


for all Erickson holding tools. Take advantage of our free engineering service. 
An Erickson field engineer will gladly work with you for production economy. 


Erickson Too.t. Company 


COLLET CHUCKS + FLOATING HOLDERS + TAP CHUCKS + TAP HOLDERS + AIR-OPERATED CHUCKS 
EXPANDING MANDRELS + SPECIAL HOLDING FIXTURES AA-2189 
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| PRECISION DRILL GRINDING: 
Black Diamond 





better, faster, easier 


Black Diamond Grinders are saving drills . . . 
saving labor costs... saving production time 
‘ : in actually thousands of shops. Reason #1: no 
yy mig nee weseRT é drill grinder made does the job so fast and so 

Gap Frame easily ...and there’s absolutely no skill re- 
quired! Anybody — yes anybody — can restore 
like-new sharpness to dull drills with absolute 
accuracy in just ten seconds! 

If your drills, your time and your money are 
worth saving, you ought to get the facts. 
peo re eg for the asking. Write exclusive 


2 TON FIXED BED - 
GAP FRAME | B 
Also available : | EDWARD COMPANY, INC. 
bo =e 


2 Ton OBI 
Dept. 4, 570 Pleasant St., Watertown, Mass. 








*Black Diamond Saw & Machine Works, Inc. 
10 TON OB! Natick, Mass .- Manufacturers of Black Diamond and Worcester Drill Grinders. 


DEEP THROAT | ae § Black Diamond Drill Grinders: For #70 drills up to 4” 
Worcester Drill Grinders: cor % " drills up to 24" 
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The production man’s guide to 


iA , | Fastening Devices 


Knowing how to put a product together is one of the 
keys to efficient production. Quick, inexpensive machin- 
| ing and forming techniques are wasted if slow, cumber- 
Diese tanto ceive mana some and inefficient assembly methods are used. This 


in first cost besides supplying the right 


press sizes for your job. Available in 2, 


5, 8 and 10 ton capacities with selection Special Report summarizing typical mechanical fastening 
- a Gee Fou N OBL BACK devices will help you select a fastener that will lead to 
DEEPTHROAT OBI HALF PRESSES, ||  @ Mere dependable, more economical product. 

TANDEM PRESSES! 
eae men, Hens, Rend. Hone tale, 16 pages, fully illustrated — 35 cents per copy 


rivet, assemble, mark, emboss, fasten or 
use punc h presses for any other operation 


ask for BENCHMASTER CATALOG of 
punch presses and pressroom accessories! Reader Service Department 


Also available: Air and 


electro-magnetic clutches! pik s American Metalworking 
pee tS ee Machinist / Manufacturing 
benchmaster jge= 330 West 42nd Street New York 36, N. Y. 








1835 W. Rosecrans Ave. - Gardena, California 
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To meet the challenge of the GOs 


UFKIN 


new leader in precision too/s/ 


®¢ The fabulous ’60s, with tremendous technological advances predicted, 


will require this type of perfectionist precision tool .. . 


and, son— 


Here’s why Lufkin’s indicator is the most sensitive!” 


It is made with the precision of a fine watch, with 
jeweled bearings for longer life. 

Lufkin’s V32 Dial Test Indicator has a 180° 
contact point swivel. The dial has clear, easy-to-read 
graduations to .0001”. . . and a switch lever for full 
reverse action. 

Exclusive ball-bearing mounting reduces friction, 
assures greater accuracy—an excellent example of 
how Lufkin leads in precision-tool design. 
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Mount the V32 on a Lufkin Miti-Mite Holder with 
its rigid (%6”) center post and you have a vertical 
testing setup that will stay firmly in place. (There’s a 
permanent magnet in the base with a 50-lb. pull.) 
See your industrial distributor. He knows precision 
tools and can show you how Lufkin leads in design 
and craftsmanship. His stock is maintained 
to fit your needs. See him for prompt and 
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WHEN ACCURACY counts /LOOK TO SWITZERLAND 


THE BONDYCOP HYDRAULIC TRACING ATTACHMENT FOR ALL LATHES 


SHOWN ABOVE IS JUST ONE OF THE MANY BONDYCOP MODELS 
AVAILABLE FOR LATHES, MILLERS, SHAPERS, BORING MILLS, ETC. 


THESE ARE THE NATIONWIDE DISTRIBUTORS OF BONDYCOP 


DESIGNED AND BUILT IN SWITZERLAND FOR ME \/ 


TRACING LATHES AND OTHER FINE MOREY PRODUCTS 


BIRMINGHAM, ALABAMA 
BENEDICT & BOGGS CO. 

715 South 2ist St. 
PHOENIX, ARIZONA 
ARIZONA MACHINE TOOL SALES 
1840 Grand Ave. 

LOS ANGELES 2!, CALIFORNIA 
COASTWISE MACHINE TOOL SALES 
2026 Santa Fe Ave. 

LOS ANGELES 21, CALIFORNIA 
MORGAN MACHINERY CO., INC. 
2040 Sante Fe Ave. 
OAKLAND 6, CALIFORNIA 
MIDCOAST MACHINERY CO 
1043 W. MacArthur Bivd 
SAN CARLOS, CALIFORNIA 
HUBER MACHINERY CO 
1013 Center Street 
HIALEAH, FLORIDA 
LYONS MACHINERY CO. 

P. O. Box 1027 
CHICAGO 7, ILLINOIS 
BALL MACHINERY CO. 

939 West Lake Street 
ROCKFORD, ILLINOIS 
BEHR MACHINERY & EQUIPMENT CORP 
1100 Seminary Street 
INDIANAPOLIS 4, INDIANA 
CENTRAL STATES MACHINERY CO. 
108 BE. Washington St. 
WICHITA, KANSAS 


ELLFELD? MACHINERY CO., WICHITA DIV 


312 Laura Street 
LOUISVILLE, KY. 
LOUISVILLE MACHINE CO 
212 Eller Ave. 
CAMBRIDGE 42, MASS. 
JOSEPH BEAL & 8ON 
87 Binney Street 
WORCESTER, MASS. 

GREEN BROS. OF WORCESTER, INC 
953 Southbridge Street 
KANSAS CITY 8, MISSOURI 
ELLFLELDT MACHINERY & SUPPLY CO. 
1801 McGee Street 


ST. LOUIS 6, MISSOURI 
McDONALD MACHINERY CO. 
1531-37 North 
CAMDEN, W. J. 
FIDELITY MACHINE TOOL CO, 
309 Vine Street 
MINEOLA, L. 1.. N.Y. 
H. G. GRABLE CO. 
199 Willis Ave. 

NEW YORK 13, N. Y. 
ATOMIC MACHINERY CO. 
253 Center Street 
ROCHESTER 5, WN. Y. 
STEEVES MACHINE TOOLS SALES 
464 St. Paul Street 
OKLAHOMA CITY, OKLAHOMA 
GREAT WESTERN INDUSTRIAL MACHINERY 
726 West Grand Avenue 
TULSA, OKLAHOMA 
HART INDUSTRIAL CO. 

215 E. Ist 8t., (P.O. Box 2329) 
PORTLAND 4, OREGON 
PORTLAND MACHINERY CoO. 
208 S. W. First Ave. 
PITTSBURGH 26, PA. 
RA-DRIL MACHINERY, INC. 
535 McNeilly Road 
DALLAS, TEXAS 
BILL LINDSLEY MACHINE CoO. 
601 Commerce St. West 
HOUSTON 17, TEXAS 
AUGUST F. HUGE & 8ON 
8518 LaPorte Freeway 
SEATTLE 4. WASHINGTON 
WEST COAST MACHINERY CO. 
2707 First Ave. South 
CHARLESTON 26, WEST VA. 
BALDWIN SUPPLY CO., INDUSTRIAL DIV. 
207 Virginia St. West 
TORONTO |, CANADA 
GROSS MACHINERY & SUPPLY CO., LTD. 
18-24 Jarvis Street 
VANCOUVER, B. C., CANADA 
B. C. EQUIPMENT CO. LTD. 
551 Howe Street 


Mechanic Falls, MAINE 
J. W. PENNEY & SONS CO. 
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Think of accuracy, and of course Switzerland 
and its many precision made, superbly 
accurate products come to mind. Among 
these is the Bonpycop, built to the highest 
standards and priced for the American 
market. Models are available for copying 
or normal lathe turning, 3-D milling 
and shaping, contour milling, vertical 
turning — either automatically or manually. 


Bonpycop, in use throughout the country, 
carries Morey’s unqualified guarantee, as do 
all of the fine machines sold through the 
distributors listed alongside. Service and 
parts always readily available. Write to the 
distributor nearest you for full information. 


MOREY MACHINERY COMPANY, Inc. 
383-F Lafayette Street, New York 3, N. Y. 
Telephone: AL 46560 * Cable: WOODWORK 
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Wider CERAMIC MAGNETIC CHUCK 


You'll make more money on the full 288 
square inches of silver-brazed all-steel sur- 
face of this 12” x 24” Walker Ceramic 
Magnetic Chuck. Chips and grit fall freely 
from work surface. The all-steel surface 
has no soft gap strips in which chips and 
grit become embedded . . . constant redres- 
sing of work surfaces has been eliminated. 
Powerful ceramic magnets provide three 


times the coersive force of ordinary mag- 
nets. Notice the 4” pole spacing . . . ideal 
for holding thin or small work. What’s 
more, this 12” x 24” chuck is only 3%” 
high for greater machine capacity. Walker 
Rectangular Ceramic Magnetic Chucks 
are available with working surfaces as 
small as 4” x 4”. For quality and profits 
in your production specify WALKER. 


CSWidlew 


Original Designer and Builder of Magnetic Chucks 


LOOK AT THE CAPACITY OF THIS 12° x 24° 


O. S. Walker Company, Inc., Worcester 6, Mass. 


CIRCLE 349 READER SERVICE CARD 243 


American Machinist/Metalworking Manufacturing + February 22, 1960 








Yoder Tube Mills 
speed tailpipe production 
at AP Parts Corporation 


The AP Parts Corporation (Toledo, 
Ohio), world’s largest producer of 
replacement mufflers and tailpipes, 
uses 2 YODER Tube Mills to produce 
more than 300 ft. of 134”, 17%” and 2” 
tubing per minute. 


According to Mr. John Grindle, Plant 
Engineer, the two-man operated 
YODER Mills are vital to the produc- 
tion of the entire plant. “YODER Tube 
Mills earn their keep daily. They are 
easy to set up, maintain and operate 
... the welds are clean and uniform. 
We depend on them for constant 
quality, high production and mini- 
mum downtime”. 

The YODER Tube Mills at AP Parts 
exemplify the production economies 
and dependability of all YODER-built 
equipment, whether it be Pipe and 
Tube Mills, Cold Roll-Forming 
Machinery or Slitting Equipment. 

If your products require ferrous or 
non-ferrous pipe or tubing, from 4” 
to 26” diameters, there is aYODER Mill 
designed to produce it economically, 
accurately and efficiently. 


Model “K” Hammond Automatic 
: Finishing Machines are made in 34”, 
SEND 46” and 62” table sizes. These models are either con- 
SAMPLES tinuous or for indexing at 150 to 1700 indexes per hour. Head styles 
oud eat chew include floating, non-floating with 3 H.P. to 20 H.P. range. Also 
you how much you available are attachments for converting heads from buffing to abrasive belt polishing. 
can speed produc- The Hammond Model “K” will speed up your grinding, polishing, buffing, brushing and 
tion and cut costs. de-burring operations. Send us samples and learn how much you can speed them up. 


1618 DOUGLAS AVENUE 
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For complete information on YODER 
Pipe or Tube Mills... write for the 





there's a place in your shop for 
LINLEY 
JIG BORING MACHINES 


Designed specifically for small precision jig boring. 
Accurate to a high degree—simplified design enables 
fast, precise set up and operation. An extremely versa- 
tile machine that can save you money by releasing 
larger capacity borers for heavier work. Write for 
complete information on these improved Linley Jig 
ppl size — 7" x 172"; table travel — 
va” x TQ. 


Dictate Your Inquiry Now — Prompt Reply Assured 








LINLEY BROTHERS Co. 
664 STATE ST. EXT. © BRIDGEPORT 1, CONN. 
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fully illustrated, 88 page YODER Tube 
Mill Book ...it is yours for the asking. 


THE YODER COMPANY 
5519 Walworth Avenue + Cleveland 1, Ohio 





PIPE AND 


—— 
‘YODER Ria Tks 


N sanur “< A 


— 
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THE KEY TO BETTER KEYSEATS 


NATIONAL 


Keyseating Millers 


NATIONAL Keyseating Millers are 

mechanically simple in construction, 

sturdily built, designed for milling internal key- 

seats, faster and better. Although principally used 

Drilling Machines, ‘Horizontal Boring Mills and 

F ” ling Machines, Horizon ng s an 

strong, silent type! Milling Machines. An exclusive demountable guide 

Because they feature exclusive on body of Miller assures a straight keyseat in per- 

Velvet Joints which permit a fect alignment with axis of bore. 

smooth, even flow of cutting sur- You can depend on National Keyseating Millers for 

faces, Jewel Brand Abrasive Belts all your keyseating jobs. 

eliminate needless “chatter” and 

jumping . . . last longer under 

continuous operation. Try some 

and see! 


fewer] S- oa* WRITE TODAY 
COATED ABRASIVES WP Un ti, fhe LO] Memeo py — fer Catalog No. 17 


Belts * Rolls « Sheets * Discs * Specialties complete, handy size 
CINCINNATI 22, OHIO 








ABRASIVE PRODUCTS, INC. 


South Braintree 85S, Massachusetts 
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SEARCHLIGHT 
SECTION 


me nl I Ee: 3 moe ARMSTRONG 
OPPORTUNITIES — 1/8’’ PIPE DIES 
NO. 2 M.T..98¢ NO. 3 M.T. 1.59 Ps 1 7/8" SQUARE 


PUSLIGHTLY USED-HAVE BEEN REGROUND. 2 for 98¢ 
WA N T E D STANDARD TYPE DRILL SLEEVES 3/8 STEEL ere 


MORSE USED 
TAPER HOLE OUTSIDE SURPLUS NEW 


1 to 2 1 50 1.00 


WARNER and SWASEY 1103 65 1.31 
5-spindle Chucker to 4 75 1.56 


1 to 5 1.50 3.89 
Contact Kenneth R. Lung 2 t0 3 


or Louis Wozar 2t0 4 
2to 5 


1 
1 
2 
2 
2 
THE TAIT MANUFACTURING CO. 34 3 
3 
5 











LETTERS A to Z IN WOOD BOX 
65 131 FINEST CARBON STEEL 5 95 
75 1.56 REG. $14.25 NOW ONLY . 


2 
3 

4 

5 

3 

4 

5 1.75 3.89 HIGH SPEED 
4 

5 

5 

6 

6 








‘> is | , BRIDGE REAMERS 
ad 


1.75 3.89 « 

1.95 3.89 Die. Spec. 
21/32 $1.50 
29/32 1.75 
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PRACTICALLY NEW PRESSES Above reamers with 1/2" shank add.50 ¢ per tool 
S S Bridge reamers, made of high speed steel, ore especially designed for 

525 tons, Bliss #96/,-60 Bed 60°x54", Str. & This ber ludes 5 Ibs. of ’ ne Severe service and ore particularly adapted for use in structural iron and 
160 tons, Bliss #6%-60, Bed 60°30", Str. 6” & oe en sO oh Soe ; er a an jstee!. bridge erection, = ship construction, where frequently extreme 
150.60. ” A f om 4 up foo, al! in original condition. springSioreci sion isnot required. The cutting end of the flutesis tapped to permit 
150 tons, Bliss ne 150-60-36, Sw. o » Now (66 A Ma® for every purpose, springs of every type, includinglthe reamer to enter overlapping holes often encounteredin structural work, 
140 tens, Bliss #93'2H, ede ty ae . tension, compression, torsion, door, machine, flat, SAVE 80% ON NEW H.S, BRIDGE REAMERS. THE 19/32 
120 Bliss £542-48W, B x30", Str. : - . 3. : 

tons, 2 j gun, furniture, window, expansion, pump, motor, REAMER COSTS REGULARLY 23.50, WE SELL IT FOR 3.00. 


Wareo—600 Tens Double Crank Bed i80"x64" ELS mony others BUY 
NE ic ¥ 11.50. 
Double Rell Feed, Uncoiter, Straightener 20.00 VALUE only... $2.98 (suv OFANY TSize GET? FREE] oom 54° 


135 tons, Bliss #6-48, Bed 48°x30" 
100 tons, Bliss #5-38, Bed 38x28” SEND FOR FREE CATALOG — 1000's OF TOOL BARGAINS 


Air Clutch, Air Cushions. GUARANTEES: Si do sell a! tity of used and ditioned surpl 
“It it’s meahinery; We have it.” Wholesale Tool CO.INC tools: ALL CUTTING TOOLS AND HARDWARE “ARE SOLD SUBJECT TO YOUR 


NATIONAL MACHINERY excuance If 10248 GRAND RIVER jpeieiess ists ieersteetesmea cere 


138 DETROIT, MICHIGAN CREDIT POLICY: We will ship open account oll rated D. & B. Firms. Non rated 
138 Mott S# N. Y. CAnal 6-2470 . firms ond individuals cash with order. C.0.D. orders must have 25% deposit 


DAYTON, OHIO 310 5 


4to 5 Price 
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SEARCHLIGHT SECTION 


HARVEY 


GOLDMAN 


and COMPANY 


= 2000 ie ee) aed ee 4-7-9 - 3 
©} =a} 8 ~ aA Log = = 


oa 


B R 0 A C H E S : AUTOMATIC DRILLING & 


_ AS LATE AS 1953 — TAPPING MACHINES 


™ — AS LATE AS 1955 — 
VERTICAL SURFACE -— Auto DRILLING & TAPPING HEADS 


INDEX BASE VERTICAL 
TABLE DIA. 28 214 £18 £22 223 £30 Brackets 


1 
1 
1 


Tons STROKE MAKE RAMS TABLES 
10 5” Cineinnati - Dual 
54” Colonial VA2-10-54-D2 Dual 
78” LaPointe SRV-15-78 Single Reeipro 
60” Colonial VAI-15-60-SL Single 
56” American SBD 66-25 Dual Shuttle 
72" American SBD 72-30 Dual Swivel 
VERTICAL 
36” American T-10-36 Single Tri-Way 
HORIZONTAL 
Tons STROKE MAKE MODEL RAMS 
36 68” LaPointe 4. Single 


6 48” Oilgear XL-12 Single 
50 76” LaPointe HP-100 Single 
#2 Footburt Continuous Chain Surface Broach, 60° Tunnel 


LIKE NEW OTHER 


USED MODEL 330 
NEW BRITAIN OUTSTANDING BUYS 
MANY NEW SINCE 1952 


BORING, TURNING & 
KELLER TYPE BG3 AUTOMATIC 2-24 CINCINNAT! AUTO. RISE & 
FACING MACHINE DUPLICATOR 144” Horiz., 78” FALL MILL 30” Table Travel, 1953. 


sere pits. MG Set Cem’ Con. 10° X %” CINCINNATI 22510 


Mfg. 1952 — ee SHEAR Back Gauge, Front Squar- 


; 18” x 28” x 60” THOMPSON sur. '"E Arm, 1948. 
@ Single End, Single Spindle Infinite Spindle speeds with FACE GRINDER With Magnetic 2W-8 BAUSH MULTIPLE SPINDLE 
variable DC Drive Chuck, Coolant. DRILLS Drili Area 42” x 48”, 16 


FOOD -“HFwWUAaD 


M ” 40” 
® Machine will bore, turn and Coolont Tank & Pump BLISS +96-108W 400 TON PRESS Spindles 242” in Diameter 48 


face, either straight or on ir , ” ! x Table 
9 ° 13” Alr Cylinder on Spindle SSDC_Twin Geared, 18” Str., 45 atex Ta 
regular contour S.H. 75" x 108” Bed, 2 Cushions, +2, MOTCH & MERRYWEATHER 
Jib Crane with Air Hoist, for Air Clutch Cold Saw, 18” Blade, 6” Capacity 
© Two cam-actuated Tables, with work handling FOSDICK +42 JIG BORER 22” x } : ‘ 
opposed Air Cylinders ® Height—16” Weight—18,500% 42” Table, 42” Travel, 1500 RPM, #243 HEALD Facing & Turning 
Serial #15280 Machine, 3 Spindle, Chip Conveyor 


Acquisition Cost in 1952 — $48,000 #28-60 CINCINNATI HYDRO-TEL #281 HEALD Interna! Centeriess 
one f 28” x 97’ Table, 750 RPM Grinder, Serial 231650 (2). 
PRICE, Reconditioned and Guaranteed — $5,250.00 


WRITE, WIRE OR PHONE 


HARVEY GOLDMAN & COMPANY 


3910 SCHAEFER ROAD « TELEPHONE Tiffany 6-4450 


OF 
DEARBORN 2, MICHIGAN (Suburb of Detroit 
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SEARCHLIGHT SECTION ) 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 7 





Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


This Seachlight Section starts on page 245 and carries through page 249. 
The numbers after the advertiser's name, indicates 
the products or services — by the Gdvertiser. 


. Accessories 

. Automatics 

. Boring Mills 

. Broaching Machines 

. Chucking Machines 

. Drilling & Reaming Machines 
. Electric Motors 

. Forging Equipment 

. Foundry Equipment 

. Furnaces & Ovens 

. Gear Cutting Machines 
. Grinding Machines 


29. Lathes 

. Milling Machines 

. Planers 

. Power Equipment 

. Press Brakes 

. Presses 

Saws 

. Shopers 

. Shears 

. Threading & Tapping Machines 

. Welding Equipment 

. Wood Working Machines 
61. Tools 





f ADVERTISER 


Andrews Tools & Machinery Co., 
Edward 
Ash Gear Supply Co. 
Cincinnati Machinery Co. 
Cook County Machinery Co. 
Eastern Machinery Co. 
Electric Equipment Co. 
Estes, Mr. L. 
Goldman & Co., Harvey 
Hyman & Sons, Joseph 
Midwestern Machinery Co. 
Morey Machinery Co. 


National Machinery Exchange 
Victor Machinery Co. 
Wholesale Tool Co. Inc. 

\_ Wingleoworth Industrial Corp. 





Page No. 


248 
249 
247 
248 
248 
249 
248 
246 
249 
247 
249 


245 
248 
245 
248 


KEY TO PRODUCTS OR SERVICES » 


29 

7 

6, 16, 24, 29, 37, 50 

16, 29, 46, 48, 51 

6, 9, 10, 11, 24, 29, 41, 58 

1, 17, 39, 58 

6, 16, 21, 22, 24, 29, 31 

6, 7, 16, 24, 33, 41, 48, 51, 56 

40, 41, 51 

2, 6, 7, 10, 16, 24, 29, 33, 41 

6, 7, 16, 20, 23, 24, 29, 33, 37, 40, 48, 
56 


; 





61 
6, 20, 24, 29, 33, 41, 60 ~~ 





wow Equipment Locating =< 


“No Cost or Obligation”’ 


This service is aimed at helping you, the reader of “SEARCHLIGHT,” to 
locate rebuilt and used machine tools and equipment, not currently adver- 
tised. (This service is for USER-BUYERS oniy.) No charge or obligation. 

How to use: Check the dealer ads to see if what you want is not currently 
advertised. If not, send us the specifications of the equipment and/or com- 
ponents wanted on the coupon below, or on your own company letter- 


SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist/Metalworking Manufacturing 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 
Your requirements will be brought promptly to the attention of the equip- 
ment dealers advertising in this section. You will receive replies directly 


head to 


from them. 





Seerchlight Equipment Locating Service, c/o Classified Advertising 
American Machinist/Metalworking Manufacturing, P.O. Box 12, N.Y. 36, N.Y. 


Please help us locate the following equipment: 


American Machinist/Metalworking Manufacturing ° 


February 22, 1960 


MACHINE TOOLS 
FOR SALE— FROM STOCKS 


RBG — Rebuilt Condition & Guaranteed 
RCG — Reconditioned — Guaranteed 


“Indicate Late Model Machines 


AUTOMATIC—CHUCKERS 
oi ay Conematie (1945) RCC, 
—6 Spdl. Greenlee, Ser. A807 RCG 
“Sy—8 Spdi. Conematie w ‘tooling RCG 


RILLS, MULT. 
*B2B Natco 24 Spat. Tapping tibae) 


DRILLS, RADIAL 
*4'x9" American H. Stee, Tbi. (1940's) 
*4’x9” Cine-Gilb., Thi. . Ser 4790 
*4’'xit” Amer “H Wizard” Tol. ‘alate 
*S’xit" Carleton #4 MT, Ser | 


DUPLEX BROACH 
5 ton—42” Cine. Vert. Hydro (1950) RBG 


GRINDERS, ==. 
£35 Excello Thread, 3 way d , RBG 
109 Bryant Int. New Spdi. (1947), "RBG 
“30 x 48 Landis CHW Universal 19 2 


GRINDERS, PB ing = og 
16A2 Blanchard 2 oe. ost . Sz’g. (1948) 
*216 Blanchard V. Rotary, 30” (1941) 
“211 Blanchard V. Rotary 16” (1943) RBE. 
*30x36x120" Thompson Horiz. Hydr. 


G BORERS 
* 230 Fosdick 10034 itt Rebutit cond. 
"2A P & W, 22x44 thi., Rebuilt cond. 
ta Pa Wann se wl. Like new 


LATHES 
"30x96 Niles “Timesaver”™ T.A. 3), 4) 


LATHES, MU 
"16" EC Warner & Swasey ~~ pees 1949 
*23 Gisholt, —_ 1948, 
*25 Warner & Swasey, 2 2%" _ ‘reve RBG 
“BA J & L Barfeed, Traverse "45 RCG 
1L—Gisholt, Barfeed, Exec. isa) 


MILLS 
V. Head, Siotter, R. 


= RCG 
RCG 
3: 448 rti944) 
* 50x06 Cine. here. Hydrom., Simplex RCG 
MILLS, 3 einenares 
6 converted planer type, 
verted 


planer type 
2’ converted planer type, 


RESSES 
*250 ton Verson SSD c 50x96 bed, 14” str., cushions 
*300 ton Verson Hydr. 44x60 bed, 28” str., 125 HP 


All Machines Gerry Regular 30 Day Return 
Privilege Guarantee 


"MIDWESTERN" 
336 Midland Bank Building 
Minneapolis 1, Minnesota 


CIRCLE 504 READER SERVICE CARD 














SELECT MACHINE TOOLS 


3” bar Giddings & Lewis, 2° auxiliary bar, high speed, 
late type. 


14’ « 12° x 30° Betts Double Housing Planer, 50 HP DC 
motor, 4 heads, box table. ACTUAL PHOTOGRAPH 
eg ™ 

18” "ee “Cc” Cylindrical 
pn 4 By 4 _ “ and in gaps, mechan- 
leal feed, | late type 

20” Gould & ye industrial Shaper, vise, front 


support, ll 
22” x 24 cont , aR Modet OC Geared Bend Lethe, 
actual swing . 27%", 16 speeds, twe Carriages, tapers. 


sa * ey A Love § be ag! bering mill, table 40 x 

act one ayehett. 18, x" 40 tala, complete ith 
ew chuck and rectifier, late type. 

48” 48” « 20 Wiles Bement Pond Planer, 4 heads, 
olestrie tool lifters, latest. 

al | o ape Hydraulic Surface Grinder, late type, 

“© LY 4 Sw. Ram turret lathe, selector 

ae ont of feeling ss 

ae ‘gauge a Gad & Krump Power Box and Pan brake, 

6” finger extensions, latest. 


819 columa Cincinnati Bickford Plain Radial drill, mo- 
tor on arm, 36 speeds. 


incinnati Machinery 
COMPANY 


3901 Kellogg Ave., Cincinnati 26, Ohic 
Phone TRinity 1-0853 
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BORING MILLS 


560T G & L 96” V.T., 60 x 144 Table, 18’ Sp. 
to Outboard support 1946 


74” Bullard Cutmaster, 3 Heads, 1946 
54” Bullard Cutmaster, 2 Heads, 1946 
36” Bullard Cutmaster, 2 Heads, 1946 
42” Bullard VTL 1945 

36” Bullard VTL 1945 


LATHES & TURRET LATHES 


36” x 18’ CC American Tracer 1946 
30” x 60° CC Monarch 1945 
24” x 84” CC Monarch 1945 
24” x 156” CC Monarch 1944 
30” x 24’ CC American 

26" x 16’ Betts Boring 

20” x 60° American 

18 x 120” Monarch 1941 

16 x 78 Lodge & Shipley 1944 
4A W &S 9” Hole Long Bed 44 
4A W &S 9” Hole Std. Bed 44 
3A W & S 6” Hole 43 

2A W & S Cross Slide Turret 44 
AWwées 

#5 W & S Bar feed 1941 

2H10 Libby 1943 

885 J & L Bar Feed 1943 


SALE AT PLANT SITE 


CONTACT MR. L. ESTES 





Gi ANT: LIQUIDATION Gi AN 


ALL LATE TYPE-— EXCELLENT CONDITION 


PLUS 190,000 SQ. FT. CHOICE REAL ESTATE. 60,000 SQ. FT. STEEL FOUNDRY WITH 
2 TON AND 4 TON ELECTRIC FURNACES 


SALE DATES FEBRUARY 29 THRU MARCH 11 


50 MILES SOUTHEAST OF DALLAS 
TREMONT 4-6561 


BROCHURE AVAILABLE. 
WRITE P. O. BOX 371, 


MACHINE 
TOOLS 


RADIAL DRILLS 
8'19” Cincinnati Bickford 1943 
719” Cincinnati Bickford 


6°17” American 
MILLS 
5H K & T Plain/Vert. Head 1947 
3K K & T Universal/Vertical Head 1944 
#2 B & S Vertical 1944 


GRINDERS 
16 x 168” Cincinnati E. M. 1946 
#2 Cincinnati Tool & Cutter 1942 
#13 B & S Tool & Cutter 1955 
#13 B & S Tool & Cutter 1943 
14 x 48 Mattison 1945 


MISCELLANEOUS 
48 x 48 x 14 Cleveland Openside Planer 
9A Marvel Hack Saw 1950 
V26 DoAll Saw 1944 
36” Rockford Shaper Planer 1947 
25 Mitts & Merrill Keyseater 1947 
645Y Fellows Gear Shaper 1945 
120” x 144” Challenge Layout Table 1948 
10’ x 4” Webb Initial Type Binding Rolls 1945 
Plus Cranes, Lift a= ae Shelving, Office Fur- 


niture, Generato Compressors, Hoists, 
Hand Tools, Shop "teolen Welders, etc. 


CORSICANA, TEXAS 


CORSICANA, TEXAS 


CORSICANA, TEXAS. 





EASTERN 


Rebuilt Machine Tools 


THE SIGN OF QUALITY— 
THE MARK OF 
DEPENDABILITY 


TURRET LATHES 
1 gous 50 Hardinge Precision Ram Type, m. 4. 
Mode Hardinge ee aan Tee 


Neo! {1 @lowett Universal md. isd 


. Full Universal, with cross 


Ram Ty, & 
No. 4 Warner & Swasey Universa be test nie. 
No. 4 Gh (948 
hag >| poe Ay ~ Universal Ram Type, m.d. 
. orey Ram m.d. 
No.4 4A Warner & Seecey Universal Hollow Hexa- 


m.d. 
‘ia maa ‘Warner & Swasey Universal, m.d., chuck- 


ty ti Gishelt Universal, m 
4 oster Fastermatio. 2. d., latest, 1945 


yee, m.d. in base 
Iversal Hollow Hexagon, m.d. 
ype, m.d. 


1 
6.2 Denver Acme Ram Type Universal, m.d., 


1944 
No. 7A Jones & Lamson Universal, m.d. 
MISCELLANEOUS 
20008 Niles Si i Sune Steam Ham 
100% —o. Bradiey Rubber Cushioned Helve Hammer, 
Me 90H Williams & White Justice Hammer, sin- 


Machine, m.d 
Storage of Energy Spot 


* Drtteey Standard Measuring Machine, 
y oo 
3 Gleason Quenching Press 


Lonel Electrie Power Plant 
38” fase plate, Lathe, taper nose key mounted, 





THE EASTERN MACHINERY CO 


MEly 1.194 CABLE ADORE EMCO 
CIRCLE 510 READER SERVICE CARD 











CIRCLE 506 READER SERVICE CARD 


TURRET LATHE TOOLING 


Warner & Swasey * Gisholt « Foster * Acme * Bardons & Oliver « 
Jones & Lamson « Midland « Libby © Fastermatic ¢ Potter & 


Johnston 


T...35% orF REGULAR PRICES 


TOOLING IS... 


New. Government Surplus ¢ Reconditioned 


EVERYTHING ... 


in machine shop supplies from one dependable source 


Edward Ancrews macumery co. 


400-80 WEST NINE MILE ROAD « 
Lincoln 5-4900 or JOrdan 4-6527 (DETROIT OFFICE) 


TELEPHONE: 


HAZEL PARK, MICHIGAN 


SEND... 
for Catalog 
No. 1-59 for 





039 EAST GENESEE » SAGINAW, MICH. PL. 2-3105 
CIRCLE 508 READER SERVICE CARD 
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complete 
listing of 
Turret Lathe 
Tooling 


SERVICE CARD 





NEW MACHINES FOR 
IMMEDIATE SHIPMENT 


We will sell or trade for late model used 
tools. 


1 NEW—No. 18 BLANCHARD GRINDER, 42” 
chuck, 50 HP head, extra height 


1 NEW—16”" x 78° Model 61 ey 
LATHE, raised to swing 22” over 


NEW—2C” x 96” Series 61 ovis 
LATHE. 
NEW—No. 6 MINSTER OB! 60 ton GEARED 
PRESSES, air friction clutch. 


NEW—48" + 54” WEBSTER & we pen 
VERTICAL BORING MILLS, high speed range. 


NEW—No. 0 BUFFALO UNIVERSAL IRON 
WORKER. 


NEW—Model HYR WADKIN HEAVY DUTY 
RADIAL ARM ROUTER. 


WIGGLESWORTH INDUSTRIAL CORP. 
62 Border Street 
East Boston 28, Massachusetts 








CIRCLE 511 READER SERVICE CARD 
PRESSES 


350 Ton Verson Eecentri single action 
stroke; 28” 


clutch cushion new 1953 


VICTOR MACHINERY CO. 
137 Se. Clinton St., Chicago 6, Ill. 


CIRCLE 512 READER SERVICE CARD 











SKIN MILL — CINCINNATI 
New 1955 


Table 6 x 26’—Gantry type—Tracer Equipment— 
Automatic depth control—COMP Replace- 
ment approx. $500,000. Can be purchased at large 
savings 


S8- 3643, 
fawtne Machinist/ Metatwerking agetatarint 








Class. Adv. Div., P.O. Box 12, N.Y. 36, 


* Cincinn ous Shove, | 


*: 
‘=x 4%” Webb Bendi + L.. ioe 
17” American Hole feera. Radial Drill, 1943 
Ryerson Hydraulic Friction Saw, 125 HP 
x 28’ centers Niles Double Carriage Lathe, 1940 
$07 x, $2' centers Simmons Double Carriage Lathe, 


Send for our complete listings. 


ae | eonenv Bnew COMPANY 
Street, Chicage 7, Illinois 








CIRCLE 509 READER SERVICE CARD 


CIRCLE 513 READER SERVICE CARD 
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SEARCHLIGHT SECTION 


BROACHES “SURPLUS” superior machine tools 


SPECIAL PRICES 
FOR ALL YOUR METALWORKING NEEDS 
HEXAGON SERRATION : ee ae 


oom Cum | At low, low 


SPLINE 
INVOLUTE 

















zr on pare 
”“O/ 
7/16 Square 1” Push $5 such as this 


127 Key a $10 


LARGE STOCK ND CAN GRIND 
‘To SPECIFICATIONS. SEND. INQ. heavy-duty 


' cy GEAR AND SUPPLY turning mill 


CIRCLE 517 READER SERVICE CARD 


TOOL ENGINEER 


With Manufacturing Experience 
in Metal working 
84” King 


For application and development of metal ‘ 
working fluids. Experience in cutting fluids (88” swing) 
helpful. Young mechanical engineering Late Type 
graduate preferred. Position offers unusu- Vertical Boring 
ally attractive growth potential with na- ; ; 
tionally recognized Eastern United States & Turning Mill 
oil refiner expanding into new field of 
activity. State background, education, ex- 
perience and salary requirements. 


P-3688, AMERICAN MACHINIST 
presen ge i Av hacgtina ste 7 tees” sadewrsh at least | poring mits: Horizontal & Vertical + BOREMATICS 


CIRCLE 518 READER SERVICE CARD 50 “big-boys” BROACHES + DRILLS: Radial * Deep Hole * Multiple Spindle 
GEAR EQUIPMENT: Bevel * Spiral Bevel * Helical * Straight 








boring & 














TAP SERVICE ENGINEER ' alWayS ON | Bevel + SPUR GRINDERS: Surface +Sinternal » External 


Rapidly expanding tap manufacturer desires a man 


po ie nag: mm ag MgB oy, Ne hand Jniversal * Thread Tool & Cutter * Plain * HAMMERS » HONES 
eee 


their solutions. Must be willing to travel. Top 
salary and company benefits. Write giving full 


details of background, salary requirements. NG BORERS e FORGING EQUIPMENT bad LATHES: Turret e Engine 
P-3699, AMERICAN MACHINIST PLUS | Production + Manufacturing » MILLING MACHINES: Plain 
poteabeses: . Cage ene Rabe. sg Universal » Thread Manufacturing * TURRET LATHES: Vertical 
CIRCLE 519 READER SERVICE CARD America’s | torizontal + Saddle » Ram * PLANERS + AUTOMATIC 
SCREW MACHINES * SAWS « SHAPERS & SLOTTERS 

CUTTING TOOLS SPECIALIST greatest StOCK | poosices + PRESS BRAKES » TAPPING MACHINES, ETC. 


Rapidly expanding company has a proposition to é 

make if you are an aggressive manufacturer's rep- of blue-chi 

resentative “i a sound as = — 

tools, and understand new and dynamic merchan- i 

dising ideas. Write today giving full details of . Write or wire today for our latest catalog. 

background and territory covering. equipmen We can supply your entire requirements! 
re: AMERICAN yar ae 

Michigan Ave., Chicago ti, 


CIRCLE 520 READER SERVICE CARD 


























ADDRESS Box No.RePucsTo: MOREY MACHINERY COMPANY, INC. 


Box No. Gees oa eS » Ser om Manufacturers « Merchants « Distributors of Machine Tools 


NEW YORK 36: P. O. BOX 12 383-U LAFAYETTE STREET, NEW YORK 3, N. Y. 


HI 1: N. Michi : 
Cee Phin eee” TELEPHONE: ALGONQUIN 4-6560 » CABLE: WOODWORK, N. Y. 


POSITIONS VACANT CIRCLE 514 READER SERVICE CARD 

















Sales And Service Engineer wanted by Detroit enhe) Bren] 4.147 040) 2) 
firm due to expanding sales of imported and . . TRANSFORMER‘ 

domestic machine tools, and stamping & forging lf there is anything you paging: 
equipt. Liberal salary plus commission to thor- 


oughly competent man. Furnish full particulars want ELECTRIC EQUIPMENT CO. 

in confidence to P-3665, American Machinist. thet oth d , 
at other readers can su 

Ges Eogpeas r. Saaee engineer co sd PPIY 

other with comparable experience an cK- 

ground = be considered, to supervise Engi- OR eee something you 

neering Department engaged in all phases of © 

design, manufacture, plant layout of foundry don t want— CIRCLE 515 READER SERVICE CARD 

equipment, and installation of complete foundry 


automated molding lines of foundry equipment that other readers can use— BRAKES PRESSES SH 


Experience and proven background in machine 


design and foundry operation essential. Send 
complete resume to P-3632, American Machinist. Advertise it in the will or Paraleh + 
Lease Long erms 


SELLING OPPORTUNITY WANTED | SEARCHLIGHT JOSEPH HYMAN & Sons 
Looking for a Rep.? Conn. Sales by Grad. Engr. SECTION 2600 E. Tioga St., Philadelphia 34, Pa. 


Box 768 New Haven, Conn. 
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PRECISION 
DRILL 
POINTING 


at speeds 
up to 
1200 drills 
per hour 


PATENTS PENOWS 


WINSLO-MATIC 


DRILL POINTER 


It's here today .. .“Push Button” drill pointing! 
The new, revolutionary WINSLO-MATIC ° pe oe Neel includ. 
ne ope we you ———- + UitaA-pREcisiON P POINT... concen- 
simplicity of operation, ultra-precision grind- ic 
ing plus extremely high production. Machine Mg ~~ Je agai 
accommodates drills from .032 diameters thru ° AUTOMATIC WHEEL SnissiNG... 
1”... produces all types of points (helical, split- compensating, selects number, of 
point and conventional) as well as sharpening © PACE-SETTER SELECTOR... sets inter- 
the points on most drill countersinks. I pe: complete automatic 
Operator inserts drill into the workhead, and . WWreED SELECTOR -, + controls amount 
; : ; H ; ie 0 erial removed. 
without further attention the drill is automati © DRILL POINT LOCATOR . . . provides 
cally chucked, grinding cycle completed, and positive location, no adjustments for 
the drill is ejected... AUTOMATION with a variation in drill lengths. 
point in mind. WRITE TODAY for Bulletin 
OTHER WINSLOW PRODUCTS YOU SHOULD KNOW ABOUT... 

SPACEMATIC DRILL MOTOR NUTPLATE DRILL MOTOR SPACEMITE DRILL MOTOR 

An extremely versatile tool that A portable power tool used on Nut- A heavy-duty tool that replaces 


Grills, reams and countersinks in plate installations. angie drills for limited-access- 
a single operation. area drilling. 


A Dicclow PRODUCT ENGINEERING CORPORATION 


47 ST. JOSEPH STREET * ARCADIA, CALIFORNIA 
Circle 355 Reader Service Card 

















LOOKING FOR.... 


EMPLOYMENT 

BUSINESS OPPORTUNITIES 

NEW SALES OUTLETS 

EQUIPMENT (Surplus new, used, rebuilt) 


turntothe... 


SEARCHLIGHT SECTION 


CLASSIFIED ADVERTISING 
Where new opportunities constantly appear — in every issue 








INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every 
care is taken to make it accu- 
rate, but AMERICAN MA- 
CHINIST assumes no responsi- 
bility for errors or omissions. 


Page 


Abrasive Products, Inc. 230, 236, 245 
Adamas Carbide Corp. ae 
Alemite . 225 
Allegheny Ludlum Steel Corp. 74 
Allen-Bradley Company 135, 136 


Allison-Campbell Div. 
American Chain & Cable Co., Inc. 75 


American Brass Company 48 


American Chain & Cable Co., Inc. 
Allison-Campbell Div. 75 


American Machinist/Metal working 
Manufacturing 


American Schiess Corp. 
American Society of Tool Engineers 
1 


American Tool Works Co. 
American Twist Drill Coinpany 
American Waldrich Mfg. Corp. 
Armco Steel Corporation 
Armstrong Blum Mfg. Co. 
Armstrong Bros. Tool Company 
Austin Industrial Corp. 


Babcock & Wilcox Co. 
Tubular Products Div. 42 


Baird Machine Company 202 
Baker Brothers, Inc. 199 
Bardons & Oliver, Inc. 194 
Bath & Co. Inc., John .. 40 
Benchmaster Manufacturing Co. 240 
Besly-Welles Corporation 170-171 
Bethlehem Steel Company ..... 179 
Bijur Lubricating Corp. 192 
Black & Webster, Inc. 232 
Black Diamond Saw & Machine Works 240 
Blake Co., Edward 240 
Blanchard Machine Company 207 
Bliss Co., E. W. ... 204-205 
Bliss & Laughlin, Inc. 211 
Bodine Corp. 56 
Boltmaster Co. . 222 
Boye & Emmes Machine Tool Co. 230 
Bridgeport Brass Co. 169 
Bryant Chucking Grinder Co. 90 


Budd Company 
Electronic Controls 68-69 


Buhr Machine Tool Co. . servtee ORD 
Bullard Company .......... 80 


Bulldog Electric Products Div. 
I-T-E Circuit Breaker Co. 
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INDEX TO : 0 Wi SS whe 


a 
ADVERTISERS NEW ‘She Relay 
NEW c. apacities 
Capewell Mfg. Company 70 NEW estg ns 


Card Division, S. W. 


Union Twist Drill Company 54 
Chandler Tool Company 230 
Cincinnati Gilbert Machine Tool Co. 32 
Cincinnati Lathe and Tool Co. 43 
Cincinnati Milling Machine Co. 


Grinding Wheels Division . 65 The Handy HAMILTON Portable, Elevating Table 
Cincinnati Milling Machine Co, 


(Milling Machine Div.) 5, 6-7 —— —— N 
Clearing, Division of Za q ‘ provision for increasing table areal 
U.S, Industries Inc. 193 _ } 
Continental Tool Works Div. FT & 
Ex-Cell-O Corporation . 96 Aly b NEW proven fer raking ond towering 
Copperweld Steel Co. . 132 ' 
Columbus Die Tool & Machine Co..... 220 J nies 
Commander Mfg. Co. 236 ; 2 — NEW convenience in maneuvering! Six whee 
Cutler-Hammer, Inc. 160-161 - models coll ouster . . . wn 
Danly Machine Specialties, Inc. 


L 
' 
NEW overhanging conveyor tops! 
i 
Delta Power Tool Div. 


ined Foes Maedienalies © More stamina, more versatile performance than ever before 
Dykem Company 5 
NEW FREE. LITERATURE iestrotes ona 


describes all! Write for Bulletin P-5603. Address, The Hamilton 


Eastman Kodak Company 30 South Ninth Street, Hamilton, Ohio. 
Special Product Sales 159 Tool Company, 8 ou n reet, Hamilton, °. 


Erickson Tool Company . 239 
Ex-Cell-O Corporation 47, 61, 84, 96 




















agmilton Too! 


Federal Products Corp. 
Fellows Gear Shaper Company REPRESENTED IN CANADA BY 

Fenway Machine oy Bs nicks cieontestss 238 Sykes Tool Corporation, Ltd., Georgetown, Ontario. 
Finkl & Sons Co., A. . be . 206 
Fosdick Machine Tool Campaty 8031 
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Gardner Machine Company 


Geometric Horton ....... 

Giddings & Lewis Machine Tool Co. 38-39 

Gisholt Machine Company anaes 
Goss & de Leeuw Machine Company.... 217 RIVETERS — PIONEERS in 
Grant Mfg. & Machine Company . 251 their line — head rivets from 
Gray Co., G. A. i 20-21 smallest to 34” diameter 


Greaves Machine Tool Company . 226 either by NOISELESS SPIN- 
M . . NING or VIBRATING 
Greenfield Tap & Die Corporation 57 HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
‘ tal Multiple Spindles. 
(Continued on page 252) Write for literature and don’t 
forget to send samples. 


85 Silliman Ave., Bridgeport, den, U. 8. A. 
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INDEX TO 
ADVERTISERS 


(Continued from page 251) 


Page 


Hamilton Tool Company 251 
Hammond Machinery Builders Inc..... 244 
Hanson-Whitney Company 224 
Hardinge Brothers, Inc. 49 
Heald Machine Company 

Sub. Cincinnati Milling Machine 

Co, 2nd Cover 
Heller Tool Company 

Subsidiary Simonds Saw & Steel Co. 33 
Heppenstall Company 86 
Hogland Engineering & Mfg. Co., Inc. 255 


the economy of quality 


Ideal Industries, Inc. 180 
Illinois Tool Works 128 
Index Machine Company 

Ingersoll-Rand Co. 62 
Innocenti 53 
International Business Machines Corp. 233 


.... becomes evident after sufficient exposure to the original cost/ 
maintenance costs /production /profits equation. 


Exploiting the full potential of better basic design, the Miller Gold 
Star 300 series ac-dc welders convert in minutes from the prime ac-dc 
welder of exceptional performance to any of these three A-C applications: 
Metallic Arc, manual or automatic Inert Gas; or, to any of the following 
D-C applications: Metallic Arc, manual or automatic Inert Gas, or Inert 
Gas spot welding. 

It's important to note that the Miller conversion kits utilized to 
obtain any of the above simply extend the built-in superiority of the 300 
series’ welding characteristics into the type of application desired. It's 
adaptable by design — not discovery. 

Available in 200, 300, 400 and 600 ampere models, all feature the 
exclusive Miller transformers and semi-metailic rectifiers. Complete 
specifications, including duty cycle chart, will be sent promptly 
upon request. 


Johnson Bronze Company 
Sub. Apex Bronze & Foundry Co..... 184 


Johnson & Son, Inc., S. C. 134 


Jones & Lamson Machine Company 
145, 147, 149, 151 


Jones & Laughlin Steel Corp. 
Stainless & Strip Division 235 


Kaufman Mfg. Company 
Kearney & Trecker Corp. 
Kent-Owens Machine Company 


e 
oo ELECTRIC MANUFACTURING COMPANY, INC., APPLETON, WISCONSIN 


¥ 
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L & J Press Corp. 





SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available in Model C-2 direct reading 
or im Model D dia) indicating with 
equivalent Brinell and Rockwell C 
Hardness Numbers. May be used free 
hand or mounted on bench clamp. Sea- 
sitive over entire range frem softest 
te berdest of metals without adjust 
ment. Non-injurious te work 


OVER 40,000 IN USE 


THE SHORE INSTRUMENT 
& MFG. CO., INC. 
90-358 Van Wyck Exp. 


MODEL D Jamaica 35, N. Y. 





MODEL C-2 











Lahr Machine Company 
Landis Machine Company 
Landis Tool Company 
Lange Engineering, Erich 
La Salle Steel Co. 
Latrobe Steel Company 
Lees-Bradner Company 
Leland-Gifford Company 
Linley Brothers Company 
Lodge & Shipley Company 
Lufkin Rule Company 
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INDEX TO 
ADVERTISERS 


M. B. I. Export & Import Ltd. 
McGraw-Hill Book Co. Inc. 
Merit Products, Inc. 
Metallurgical Products Dept. 
General Electric Company 
Metals & Controls (Spencer Products) 
Div. Texas Instruments Co. 


Micromatic Hone Corp. 67, 162-163 


Midvale-Heppenstall Company 
Miller Electric Mfg. Co., Inc. 
Moline Tool Company 
Moore Special Tool Co., Inc. 
Morey Machinery Company 
Morse Twist Drill & Machine Co. 
Div. Van Norman Industries Inc. 
Murray Way Corporation 


National Acme Company 

National Automatic Tool Co., Inc. 
National Broach & Machine Co. 
National Machine Tool Company 
Niagara Machine & Tool Works 
Nikon Incorporated 

Noble & Westbrook Mfg. Company 
Norton Company 18-19, 
Nutap 


Ohio Seamless Tube Div. 
Copperweld Steel Co. 

Onsrud Machine Works, Inc. 

Orban Inc., Kurt 

Osborn Mfg. Co. 


Pacific Industrial Manufacturing 


86 
252 
236 


Co. 176-177 


Pipe Machinery Company 
Pratt & Whitney Co., Inc. 


Reed Rolled Thread Die Company 
Reid Brothers Co., Inc. 


(Continued on page 254) 


229 
28-29 


73 
164 


50 SERIES 


@ Capacity for large dies. 


@ Large box-type slide, 
mounted in long gibs, 
maintains accurate 
alignment. 


Rigid frame design re- 
sists deflection under 
heavy work loads. 


Dies mate perfectly — 


wear is minimized. Close 
SPECIFICATIONS product tolerances stay 
L&J 60 SERIES PRESSES close. Die maintenance 
Two capacities—50 or 60 tons, geared and is reduced. 
non-geared models. Slide face 24” x 12”. Proven L&J features in- 


anol a cies aye yy sure long dependable 
- Shut heig . . , service, cut maintenance. 


Slide adjustment 3”’. *or to suit 
@ Readily adaptable to 
wide variety of work. 
Write tor complete information. Also 14 to 150 ton O.B.I. 


presses, 20 to 150 ton straight side presses, and 30 to 75 
ton gap frame presses. 


L&J PRESS CORPORATION "( titan, inc: 
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DYKEM 
STEEL BLUE) 
Steps Losses 7 aspen itnatinas 
: 8-01, can fitted with 
making Dies and : Bakelite cap holding 
soft-hair 


Templates 
_— 


creases efficiency ‘and 
accuracy. 


THE DYKEM COMPANY 
23018 North 11th St. + St. Louis 6, Mo. 
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INDEX TO 


Alot More'' %* ADVERTISERS 


ACCURACY 
ECONOMY to00/ 


(Continued from page 253) 





S. K. F. Industries Inc. 

Scherr- i * L 

duty motor gives 50% or more capacity ... More ., wane "9 

rigidity, more accuracy .. . Increased horse power es eae 
/ Scovill Mfg. Co., Inc. 

and dynamically balanced Cast Iron Pulleys and Sealol C 

Drive System afford improved production capacity aS en 

. . . More weight in the column, heavier ribbed Sharon Steel Corporation 

column, heavier knee, heavier saddle. Sheffield Corp. 

of Bendix Aviation 
Shepard Niles Crane & Hoist Corp. 
Shore Instrument & Mfg. Co., Inc. 





Sinclair Refining Company 

Snyder Corporation and Subsidiary 
Arthur Colton Co. 

Standard Oil Co. (Indiana) 

@ Unique square design of overarm affords more Stewart-Warner Corp. 

rigidity, greater accuracy .. . Provides extra range Sundstrand Machine Tool Co. 

and capacity ... More power at the cutter. No ad- (Sundstrand Engelberg) 

justment required on overarm and head after use 

..» No need to re-indicate head after moving over- 

orm... Speed range with nine changes makes 

possible the use of high speed or carbide tipped 

cutters to best advantage. 





Sun Oil Company 


Thompson & Son Co., Henry G. 181 
Thompson Grinder Company . 221 
847 N. MECHANIC $T., JACKSON, MICH. Threadwell Tap & Die Co. 3rd Cover 
eee Timken Roller Bearing Co. 

CIRCLE 363 READER SERVICE CARD Industrial Division 4th Cover 
Tomkins-Johnson Company 127 
Torit Manufacturing Company 218 
Torrington Mfg. Company 183 











From the American Machinist / Metalworking Manufacturing 


Library of Tips for Top Shop Men 


Union Twist Drill Company 
U. S. A. C. Transport, Inc. 
United States Graphite Co. 


9 P e 6 Universal Cyclop Steel Corp. 
ON’T flaunt your greater income or privileges 


before your subordinates. No matter how 


much they like you, their resentment and envy will 
? Van Norman Machine Company 


do you more harm than the flaunting does your ego _Div. Van Norman Industries Inc.....24-25 
Vickers, Incorporated ..... . 196 


good. 
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ADDITIONAL MARKET DATA AVAILABLE FROM 
THE AMERICAN MACHINIST / METALWORKING 
INDEX TO MANUFACTURING INVENTORY 


AD VERTISERS Statistics collected for American Machinist / Metalworking 
Manufacturing’s unique census of metalworking equipment 
have been tabulated on IBM cards. Special runs to fit the inven- 
tory to your needs are now possible for a nominal fee. Write 
Page for complete information. 
Wales Strippit Inc. 197 
Walker Co., Inc., 0. S. 243 American / Metalworking 


Walker Turner Div. es * 
Rockwell Mfg. Co. 214 Machinist / Manufacturing 


Warner & Swasey Co. 14-15 Market Dept 


Wickes Machine Tool Co. se 
Wiedemase Mechies Ge 234 330 W. 42nd ST., N. Y. 36, N. Y. 


Winslow Product Engineering Corp. 250 














Yoder Company laleloiisiale. 
rerelaiieleis 
dressing... 





American / Metalworking 
Machinist Manufacturing 


ADVERTISING we STAFF 


Atlenta 3... W. Soe, BE Sinke 
Haverty Bidg., Pd 3-695 
Boston 16 . W. Chapman, Jr., J 
on 350 Park A In Bldg., Hubbard 2 nes 


Chleoge 1) W. 1 Hats TH Kin Gee boosts impeller grinding 


Ave., Mohawk 45800 
SS -—_° rates — improves 


Cleveland 13 . wy, - bi : 1168 


Ttmigating Siig $5 Pabie Square, Super pump performance 


Oe Vas cues Fee Vaughe This impeller is ical of the countless form grindi ications where the ac- 
Bidg., 1712 Commeree St., Riverside 17-5117 cwracy ‘nitioted Oy Haglund Contour Dressers peor ray Be ceo ond paledien 
Denver 2 + « John W. Patten, Tower ee pr 
Building, 1700 Broadway, Alpine 5-2981 ee 4 au A Hoglynd Model 38A Dresser, installed on a 12x40 surface grinder helped boost 
26... « W. J. Reichard, 656 Penob- . pa 40%, , and lowered surface finish from 20 to 9 
ae ~ ep Care hs money oat Oa ‘anatody commuted 10 to (os 
Los Angeles 17 . . . Robert Obenour, 1125 refer wth the licity and i vity of inclined can on te lh nt 
West Sixth St., Huntley 2-5450 pa me ingenuity planes can you y 
New York 36... W. R. Sanger, J. E. Goren Wheel Dressers 
Richardooa, SOO Fitih Ave. Oxtors $-5959 bay =v ved Jpn ee nage fae ates teecuan vo 
Philadelphia 3. . . J. P. Ticbeut, 6 Pens ind. They're aduptcblo to ofl types of grind. 
Locust 8-4330 If you are grinding simple or intricate forms, you will want the whole Hoglund 
tory in Hoglund’s new technical brochure. Let Hoglund engineers recommend a 


22 . +» K. Reeves Cook, 1111 d s! 
Oliver Express 1-1314 suitable solution to your problem. 


St. Louls 8... T. H. King, 3615 Olive 
St., Continental Bidg., Jefferson $-4067 


San Francisco 4 . . . J. H. Hernan, 68 Post HOGLUND 
St., Douglas 2-4600 


Europe . . . E. E. Schirmer, Ned Murphy, Me- 
Hy mar aS ee ee ENGINEERING & MANUFACTURING CO., INC. 


Michael R. Zeynel, 85, Westendstrasse, Frank- 336 ys : » NC. 
furt/Main, Germany Send 
Medel Send for brochure fol 2 Title. 

feat so on solutions to 
eatures computed master 

contour completa, 10 te 1 tough profil- 


ing problems. 


















































inclined plane cam reduction, 
diamond cooling during 
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A Murray-Way engineered, low cost 
basic machine with standard, inter- 
changeable components for every 
work shape and size. 


HAN-D-MATIC gives you — 


® Top quality equipment 

@ Low equipment investment 

© Unlimited versatility 

@ Increased output 

@ Lower production cost 

@ Uniformly better work 

@ Minimum maintenance 

® Long, dependable service life 

© Complete interchangeability of parts 
@ Reduced work hazards 


WRITE FOR DETAILED LITERATURE ° 


MURRAY-WAY CORPORATION 
P. O. BOX 180, MAPLE ROAD EAST * BIRMINGHAM, MICH. 
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4 f Mo 





$4.9 P.L.&R.) 
New York, N. Y. 


First Class 
Permit No. 64 


more | 





(See 





metalworking facts 


free 





from 














BUSINESS REPLY CARD 


Ne Postage Stamp necessary if mailed in the United States 


New York 36, N. Y. 


Postage will be paid by— 


American / Metalworking 
Machinist / Manufacturing 

















330 West 42nd Street 





These handy, prepaid cards will 
bring you more data on: 


American Machinist / Metalworking Manutacivring 


@ PRODUCTS ADVERTISED 
e NEW EQUIPMENT DESCRIBED 


This card expires 4/22/ 6( 


Reader Service Dept. 


) 


64 


e COPIES OF CATALOGS 
OFFERED 


First Class 


Permit No 
« 4.9 PI 
New York, N. Y 





now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser's 
name at the bottom of the card. 


BUSINESS REPLY CARD 


No Pestage Stamp necessary if mailed in the United States 


New York 36, N. Y. 


Postage will be paid by— 


American Machinist / Metalworking Manufacturing 


e for full details on how to use 
these cards, see reverse side .. . 








330 West 42nd Street 





This card expires 4/22/60 








| more | data? 


; 





it's easy 


1. Circle Key Number(s) 

on these cards that 
correspond(s) to number(s) 

at bottom of advertisement(s), 
new equipment item(s) 


or catalog(s) offered 


2. Print clearly ... 
name, title. company name 
and address 


3. Tear Off and Mail... 
We'll do the rest 


Use these time-saving 
cards to keep up-to-date 
with the metalworking 
industry 





TURBO-CUT 


the tap that’s changing 


the meaning of 
‘high production” 


THREADWELL TAP & DIE CO. Stocking Warehouses: New York — Cleveland 
GREENFIELD, MASSACHUSETTS Detroit — Los Angeles — Greenfield, Mass. 
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Why Cross chose Timken* bearings 
for all 148 drill spindles 


HIS huge Cross transfer- 

matic drills and taps holes 
in automobile engine blocks at new 
highs in speed and accuracy. To 
assure maximum user economy and 
machine life, Cross engineers chose 
Timken® tapered roller bearings 
for the machine’s 148 drill spindles. 
Here’s why: 
1) They maintain precision longer. 
Timken bearings are geometrically 
designed to give true rolling mo- 
tion, precision manufactured to live 
up to their design. 


2) They're extra tough because Tim- 
ken bearings are made of the finest 
bearing-quality alloy steel available. 

When you use a machine with 
Timken bearings, you get all the 
extra benefits of Timken Company 
leadership in tapered roller bearing 
design and in engineering service. 
We maintain the industry’s most 
modern laboratory to test bearing 
applications. To get better ma- 
chines, make sure they’re Timken 
bearing-equipped. When you buy 
Timken bearings you get... 1) Qual- 


How cross 

drill spindles of its Transfermati¢ 
machine on Timken bearings to 
give longer bearing life, maintain 
accuracy. 








ity you can take for granted. 2) Serv- 
ice you can't get anywhere else. 
3) The best-known name in bearings. 
4) The pace setter in lower bearing 
costs. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cana- 
dian plant: St. Thomas, Ontario. 
Cable: “TIMROSCO”. Makers of 
Tapered Roller Bearings, Fine Alloy 
Steel and Removable Rock Bits. 


BETTER-NESS rolls on 


TIMKEN 


tapered roller bearings 
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